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^jB p^^i-J *+~*j& kjk^s p~*j ot i-ijoJi ftJiA Jji>*; 

^JLI! f LJ! aISLa t^+fLiS £***L*t i*i4 L^IS jl>- ^ Ji*j ^i 
dUJLSj ^i^ ^^ j«1*Ij ^J ^J *JL*J) t ^* OiL *J OUjJl 

*— »■ a* a^P 1 ^^J V^U^l a>M JjVi J^uiJt Jjl^i 



^ * v 3S-^i ^^Ji *d4JUi ^j ^;uji j^^Ui ^JU^ 

OU^L jj^cS U* ^JL, ^JLSj 0LJ$1 JtiP ^^.jjl ojIj^ 

* «>■>» ^ >+* a~3H OjJL; ^^ ^ ^^ V <JlJ>j 

Hm ^» ijyfj-uJi ,>**; u^ *^-*; u, tk-r^ -g^su L^e- 
* *^i "S J <y3 3fc» Otf &i U ^ ^*iS CU ^^ tr JUH 

<A<* J-^ ^ *r*M c^i 3 ' J 1 * ^-^ J-**» *-**j 

** *sJ>k) •Sj-P* &*jfi ^ jj-^i «^- J^j^\ SjU ^» ^^i. 

, «>»> 4 ..,,'.,11 *j JfecJl , LSC^J *!U_^- ijJb*Ji 5-5L •— jUS cjL ,fc*H 

IX ' 'm-A ^^^ ■ L.aJ-lTH-'^ ^ ■* *_■* I^J I * -ni.^^5 ^J * "^ .^tt^J 1 * !. '•^^ 1 ** * "1 "»-*■ 

^p-*-"-; UJLSUj ^LjLwIaJS jLSSixt JiJ IjJJ^" ^i=^' J^rtSllj 



<*ilj U .^L^J ^Jl U^UjJf oV->U*Jl LULL' ^^ ♦j.^j 



To; www.aJ-mostafa.com 



^Jj> ^}L*Jtj S^UaJlj t ^Al— J <*J j^S-jJi £*fc*-jJl <}t\ ***** 

^\J*.. .\ifeA ? VA ^V ^ t US\3i 



>75^ tiLj^t 5is^ : r — ijd Vj ^ Jaa *c*u>ft <>**. ^ a^j; <*> 



i^gj^iai]! l^jjj^ LjjLjiw" c-ibi** ^Js> oi5l£J! jw> 4**o 
Jw*-$J *J OUjNlj jj^A*Ji <wili>^ ^JL* LfA^*^- il4jU£l>JO 

t 4^CiJ o>vS/ij o!>*Vi oaJi *l f^^d jj*J\j j-kt-Vf 
'*>*• j***^ C^ (J ^i - Vjr" (H 3 ^ a* .'•Js- £^ k*£*j 

a*j£j <i^Sj^ c-j^-w?1 1 JJj . *iL*Jij C>ISL*J! whJL>«j c^L^Y! 
!ljL*3i DUjJS p^J olfcA ,^£lj *t*Jj#* J ir* 1 ^ 



*J^ Aristotle >k~*jt wJLlltOUjJf <J^-JLi ii j*» Uj 

u&i * ^J^O *-^ 1 i$ - U*^ cjlMj ^^ *tt>** *l>r^ 

^>J! syCi J-^t Ilsj* ^ ^jJ! ^ ^u^jJI il+j ^i^i 
*6LJVS djJb OUjJl ±yrj #>U^S ^ j-i** ^^^ tOtw^ft* 

,y ijJUi* Ijf j^j^) l*p\ J^h I— *y^jS r*^ ty**-* 

10 



*i t sf z ij -v-L-Vf ^jJl <zA*~* ±>A i*j$ «Juj *<yjJl JLj 

^s**-** - J 1 * ^ *jr^ u*^ £j* **-»j 5JtSI *Hi3 ^ L^*- 
^3r^ f -*s vM W«* j-*J l*=r^jH«^ *™$ o^-S Uju, 

^jJI **-JU jlSTj^ ^UMj Z*AZ*M X+JL2, -%3U ^...-.Ha 

*^-^J j^ u^sU»- *i»!i «biM WJC* ^SiJ&ist Jk-tj t wJb*^ 
u* 5 * i — ^ji ^ ^^jA^SUbJJHj *JS&5 jSti . Topology 
ia*-(j <Jy~S" *A&L* 6l5^Jt g. ^oij Jj ^ULJlj * 01SU3I 
JUJL i-^^Jl a*j italics* jt «dlCJ1 . aU>Jli ,J^3 
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u, *yj. <k2^ ^yt j^^dlj >uHi ^ ;>a ^i^ 

j>._>is £tj4 ^^ M* V - ^»T . H f a;V j,j> j* ^jU ^yjSLJj 
-o^j t^ jjaii !i* ^jl. tju t^jjuj? J asuii ^.ijui ojj 

*iui jl* ^ u^^j ^j isi^ air isi u ^ ^jui 

^V^Jl iliji tiijUJ! olaJ! t^-iJl l^uJ ^JJU SjJ^ J>t t v-IjiJ 
,-u* ,j^U> V j*\ jaj *~Ju dUJ)/l ^y<& t^L-xJ! ^jJi 

i>^>fclJl CUjhJ A^A5tv*>- tlLv <JL^> i^-^jl .JL^ iJL*jj! <JuJt 

t^J^f Jj^J-j A^Li^ w*^ (^^v^j^Jl «^Ui)l ^j^ tj^V^J 
^j,*^- LoSj t J^^laJI oJL* a?***^- £ ^ x *j tS^ J-M^i ^U **i 
-u^j Ui?^ o->L*uL LlLc-* * *j!j«^i t>*-^ '^rt^*'' cfcfj-^ olji*-i 
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u^ ^j-Jj *jji us {y*j}\ ibj& USj its' us ^jJi tiuwi; 
iJU^Ji ijA jjij < U|ip wijjjJt *— *a-aj ts^* *Ju* t^Pj 

4* 

t J LijU- jaUw ^a U ^ ^j fl j>^j t>*i^ l^U*i V*^ 

i J^i l>UjJ1 til ^J 1^*>-1 i^ii^ipN! LbU ^j^- l ******>- jiiuj 
V tj}\j JLUUuJi ijS5WI *1* tS^Ulij <jl£j! wJU^ ^>rjJ* 

j-aj tjH-! >*■— ^J f-Vj«* i3^*J tjAK &*j& tOUill jl k-^Jt jf! 

^ o^ £>Kr** ^ ! ty^ 1 >*j **tf>* c^ ^ l *^^ ! 
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JX*Oi tgUl ^>ji\ <£lUf J iA>jSilj {Jj\ ^*j yjk ^ t^PjJj 

( ii*>*J\ ^jjfj^Ji ou^Ji iiii|i iUojI uib <y> *_-Ju ^j 
.a* jUp! oN *auj>ij ^ui^j-^Jij ouuji ^jj j^^s\ 

il^Jb 6><i V at dUjJi c^L iJUj tjjte \+~ii ;U>*Jl oV 
UUT <^j U >nj Big- Bang <^Vl jl^Vt* V# £. olJL 

*5Jj£Sl ifuJoJt j^j ,>»_pl UJn j^+eS t^ iy>* iloJt «I» 

Ojsaj iiVj jt 4^a ^^u s*Vj M ju uju-b *i/ cA v^j 

^ia>JJ Lw .-i-b^j iijJLJJ *ttj o*Jl UUj tLjJ IS^L- ^ 

14 



u \Sj,j . UiUul u^jsjj i^jl fjLj ijaii sU; e~>- ^ l. 
t^^j^-J! ,>*iii *(>*->" "j 5 ^ V'dJ 1 ^ jj*WJt J^*w a^.jJu 

•fj*** J^j s >* J 53 *-»u*ji iwU- :#u* 

j-*> njjUII ^U C^^-a! *-.1jjU1 ^ c**JU- tiij-^ v-^Wj 

L**te- d^ ^toJl .yjfl, ^^i^S^Jl ^jJl J^i* *L* 
«The Natural jj^j iU-Vl v Ll* ^ Sajij ,4 -»4 



a*-*- 



4J jjOJ £-*SjJl <^i u- 1 **- 1 -* 4 philosophy of Tiine» GJ Whitrow 
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*-*yL.)fl ^4>^l»j «**UI ^i OU^Jii JUuJi J~— Ju> jS&j 
jH^I j^JL*^ ijJjU ^JU! s^bU Ji>>J! >^JL *rjit 

1994 ^-jU 31 ^^Ji 
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J*j *i*~R *!,>*« ,>» JvwB J* ^ ;^» ^j 

*OU^JI *J| j-yjjS 1 0? S*eJLiJI vi-jJt j^UVl U iSjj 

U jh^ eji> ^- ji Uu! ^t-Vi v_^Jb-j *u~ju ^i ^ 



t ** 



.241 . 240^ 1|5smW UJ*Jl LUJ :^J1 ^ ^, , A <2> 
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s j~* Jcft*3 ^^ Of Uo^-j hyj\ jij^i. JU Uii^ U lijj 

•aijjiUij ji>Vi ax* t^jjj^ jt «OjJo <ou^ii ^^J! 

/°OUjii ^N Jli*j All il* ^i^ aSj ttjt^ 

+ *Jlj-j^ jt i**JU> ^*-al OUjJJ ^> jlSli^S uj>» JjjJI {j&h 
SjiUiJj IjiJl^t i^UJl ot^US^Jlj ^iJb^uJi c^UJLJi ^ JSOi 

. tt> liLAUM j£j j\ SjJJi g^ 1*j&* *Jt*J^ 

.9%^ iUJtj DijAl i^t ^ jj*jfl : E?js"* vs** 0) 
18 



iJi ^*£J^ *J*£^ fijtedA fj* ZJtk?** l^SjJI o**JL>*i**( JLi jj-ilj 

fc-* ^IJ S>L* aJU^ ^ j^iUJl Jl isL^Vb U* (f . J 1900 

\jLj>jj *i , k^j^iil otij^>Jf ^l* 4_*j15 j>4-^ ^— <>« *a!jj* 

. (Uji 354) L^J J^i y^ ^ ^ £^SU 41^ J| 

1500 ^1 Lf^jjlJ ^j-aj ^jiitj _ ajJLl<J( *-jjUiJi c~ oU jJj 
■fi** jj] A.*,.- .a'^j t Jl*^> i^*5 SjJ^p Uli i)UA (jlS'j t .-.1, 1 ■*,„}! 

i^-I ^Vl j»jo15 ^^ p^*~>- ^ t>*jJt «u*JL ^JJi JU*Ji jjoJf 
a+*ju C)j£i\ £j* x*z~+A j\ LjxA +j?ij ^j j^-^cJ! iJL*j i^UJa^* 

* 'u^-^ til £-J! a!jj^ 

^LJL £*<n*H <£^J Oj^Ui *jj* l+l!^i- ^ *-±j& AjjS^J^VI 



Whittow; The Natural pbIL of Time pp, 5159. (1> 

Ibid pp. 51-59. (2) 
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<a-J ( ^X i *Jj t^*:^ a*^ j-* L*^ J^ *-*-UjJI j! ftib^b 

tJLfc JJ& XiJj & X^UtjLi <Jt^jH* C>L*iJu[ ^1 uT*J^' J"***'** 

t^JU; J gts j^ i^# ^sl «a-J^M* *JL^ ILj^ ,^^-JjJ) 

^jJlj *JuL*rfb-qJi j^lju ^ Lfrjj^ JLi-U 4JJJLH tjMjJuaSl C^JlSj 

of tU£jtj f-JbcH aiL- ^> 1^ di^ ^iJi Beii J* SU-Vl U 
JUJl J^ JLo **LiVi L^jJb- a~L£ Ja> pSUJt 0j ^Wr , „t 

dj*i {j* **&+& i ijuii *Ju J j^ *^ijI>^ *-J1i>»j (>£pLrf **x*J 
« . - tiSUj S2J3 ^Xr^ ^J*i a* *Mj t?*" -r^ 



Ibid pp. 51-59. <!) 
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^ uJJb^ c^j^ o"^' ^ J* y^* *t *^r ^ *>^*£ L?-^b 

Ol ,^1* IjU! Vj-*^ *UiiJI j^+JI o^ JUS ju*J U5 t0j£3L 
>* U ^y^i (jt i j^^j 'OjXIi *pUj £> 5j>*jU 4J3I ftjj^n <^*jJl 

OlC UJU4 t >iiJi i^LJij iJLjJI <*UJl5 cuJjJ! ^UU 

C^j^^lj t j^fcuJt <^luil *^AJ lT*J^ *^^* dJa*jjl iJl£*j 

S^£iJl *JLa ?*jjIi* t ^-iLsj £r*j^ p- : ^^-i L^a^>- L-*L*I JUu 1*^1 
ftJLjJ ^^juw-^J! ji^iU (^rj **i1j JU** (j-*j *J jJbj J^L* a*) 

mettor j\ meins i-JLJ^Ui ^ SjJu^U «Me ^3 -L>4j t*j*i-v<*^ 



Had pp T 51-59. (1) 
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tV ^j^j^* '^j^s- _^:>U. It^^M ^iUij oL^-Vl uJUt ^ 

i^JJL <Wi ^ J^j ^ o!jUJ | | J^ T ^ 
*UHJ Calendar U^ir l**^ ^^JJi ^fc {^ ^^^^ 
t-Jlj ^SJI SjjAJ ^Ui. ^klb j+jjlj oUjJl ^ a^jjj 

■ J* J *-£/ j» oil _h* tf^~ ^i jJUl 

t>*V *ty ^* ^ *J V~^ V^' 0s*'>** *^Uj ■ tS>^f 

i«* *Ui^Vt ^ ^^ .^jil jrf **$ ^ ^ id^i 

■*■■"■■ — *Wi *. 

Ibid pp 51-59, CD 
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^l o-J fJWI ot .j-kiil^ oi^ U~* «^j V» ^* jlkJi 

J* 

,>• UUj iJU- Oj^r o5 ^oJLi? ^UJj^ ol j^JUL jiJL>Jlj 

,>. ^iJ! jjuJi ot ^T t^-i djs^b Ikj^ L-u.t Itj •„=« 

- *~*J <s£^ ji Uflit jAj 4Jii Jt» ^ ^L. j j* fcj^ 

d*^' Crt «^~JI -M^l c ^ ^iJi Plato 0>^i? oli-t 
.clp i*U*j ^iJS u>JU t Timers ■ a - > ^ljl Ai***L. ^ ^ij 
SaUU ^k^ J5^i ,£S Derairge ^J ^U^ Jju^ O^U^I 

^>ji» u*jo^. jL^s r - ^uij ^jVi <,ua«) otcjij 



Ibid pp. 51-59. (lj 
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^_pl; fciyJ Uj*J>- oA** tjJaSL. jJ=- jt U&U- *Ujj- jt li-k; 
if^-i* « J^iBj «JL*jB »^ii (V^ U J>tfl *J ^ •->>>->* V*^ 

^ U^j-U UJL^pj Sj^Sj *^ s -A5JU^ J>*^ *L|J!)U- ,>* 

j^^js j^> . ^^1 fj+i- j>- -^ «-*^- e j ^ 



(1) 

Ibid pp. 51-59. 
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OyUi i*-!j^ ^ ttJj-^ 1 UUJI) Jjjujt ^1^1 ^j 

O-AJ UJ~; *^>*jJi p > |A* ^,5 UJip. t^Uii *i»JL>-? yt* >l;LJ1 

(^-jj^kdl *ll* ^JLp f-"Uil (1)^1 L5 i>. iOJL- iJaiJi i*-jjJ! 
iXJliLJS **LJi calls' J^jiS tijj*S\ Otl (>» *(jcrr„»Wl 

0$ i+JVl ^a^ 0_^>. j^t vl^-j ^i Si*** ^Lpj ^i ^ 

. i4=y^ x>U J^U- -ukU ^ J* ^jU c^^ t(> .jJ| 
260 JS" c^ijj> ^i a^U jj^j 6UjJ! ati Jl iiU.Vb 1JL* 

*i-Jl ^1 U-^UUJI ^^^ U-J ajJl^J! ijLJUJt U . fs., T ... 
^-^ Jj 5 ^ lt^S hj-*M S-**-j ^_} *i- 12000 tfTJL.j tiLjWl 



a) 



SiL^jJj 



u^ 1 
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Gr* "^j sr* 1 ^ 1 ^^ au ^' *** •j«*s ■**■ J*j ijs4 
*j-" — i U*-.l aj! t^jU- ♦.^ ^ j&uj\ ijjuy a1_>u 

U-Li ^* U4 j^UUij (J-—J! ,>»>iU Duratioas U^^JLJI* 

f-Uw-i U iiU ^*j t jL-i* ^_p pt UJa aisl flj*. ^L-^.^1 
• <0 «£jr-Vlj ^lj r ^flj SpUI Jt. ^UbJi ^1 ^ Six 

^M o*) 11 u* j^ ^1 j* ^ ^U*** it* i/y ^ ^Ai 

Printipia Mathematica *L. r ^»J^Jfr ^^4 fc -ft <jUS ^J oL^C^Jij 



,14*^ UJUit ii/ij* V^ ;^Ufi jl* ^U .* <l) 

26 



U-jJL* JS hi^J* y ^kjl J* us^^ 11 OU^Jlj jikJl iU 

^zuJ ju^ iJ^JbJi *>*jSj r^j-^ s^fJJl frjLjJ) &>i-k bUJ ^j 
^>rj cSj^ *— ^ aLCJij OUjJI ^ JT ^ *^kii Leibniz 
4jUjI» jlJj aj^rjJi J*j-i Oil y* OlSUU , *LjVf ^ J*^-* 

ot ^^ jS-Ni *-*_}i t*~> t cr*i^' <itfJb4 ^tJtJ &j£}\ ^ <*L* 

, 5pL* ^ *jL^ ^^ *^>^M 

JJU^J J^Jait V^ (j^ LKant C^Lf Jj^Ui ii^JbOi ii-JLill 
Kant ulJlSC* ^>i! Si-JUJ ^y^jkJ! jj^H IwU- UUajJi 4XijlaJ 

A4 UUj <3iidl ^^-J^Jl Jl^-Sl Js4 gj^yit j\ ti^-Jb- oj^-^» 

Wh&ow: The Natural ptdj. of Time, ppJ3, (*> 

27 



2^a_>^a Sj^vs ^Jj * JUu L*j£ L*Lo L*j j i « jl Liu*** L*j^L* 

^>jji J iljUJ? J-A-*JS oNb- ot Ljut Kaat c-JLS *^)jj 
JJLkJU ajLJ^jJ? L*Lm*1 OuiiiJ^j 0LS«J!j d>L»jJl tfy>-\ SjLj*jj 

J^flii! (ji ^U-^cti7 JS\ *jj~&* Kant coils' Jjl>~ JjUi *-i>-* 
^^U *jviii ^^w j^SiJ Of Jj>S Ua Ut' * 5-i*>3i ajL*JJ ^^LJLiil 
J^aj (£*Uf Issac Barrow j^U (JU**^ *o*J^ (i*k**J ik**T *JU U 
&\ ^4^j> *^rji t^jJI ij^» Oj^>-£«jf U LJIp ( ^ ttr s^b J ii^> 

OUpl ^ iU-*>Jl 5JUJ! J4^u S Ji <J\ iiL^/L iX* 
t**Ui ^ Jij JuiJj U..^l%ffi jji UUJ Ijl^ O^j tOLSUJij 

a-jfl 01* JAJS ^ ^% tl+*t> u^ o^ ! u- 1 * 5 c^** </M 
^ _..■,' V} _j> U IJUj t^ijj^^ j*t US' jJ (>5 ^- U»^l» J£j 



.64^ ,j^«B jaJt jlc : t^itf (0 
28 



£j£L+j ii+U * j^j OIjjp— &j*\ jt ii/*-* U^SIaj N 25^>Ji 

j_nJUi JU-lpXJLH <p»jjj *yj>*Jj| tjp*JUl a£j^*£ i ftj,ftj-w*j ZSjj** 

*Jt*J! JL* ^^JLp i£~jJ>Ji ^oaJ! ^ ^../Jj 4j^JaJS Jjb- ^*j 

jl OL£<Ji _ OU^Jb *-i>»w <^>*ij tJl* ^ Ol£*JI m A^LkXl Jl 

.Space- Time lOlSdjll* 

Russell J~*j aJU Uj UUoi piJ ^JUoll li^j . tjjikjl* **~~>- 
c^JS V^ku Jl** UJ &JL>JI iLJUJj ^Jt fljJl ^Vl of* 



rbtdpp. 5I-59-. (0 
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i _Js^ *Z~£ij i> »^*-*t Oj^J! /tJal* ^jJJl J^Ajil dUjii 0-*J*>- Ijjt 

lx»j tOLC*Jt ~ OUjJI U-(H oJjljl^Ij j^iloJ! J^tjJt 61CJ1 



30 






£is ^t^e^ ^j* ^e^V «* i)U *^fc 

^a atf U cJjM &l ±bj**& ^ai^i b>*JU 

j^P o*U* JJ!j*J1 oJ> ^J^* J^U* ***•**£ t>\^ tl£Sjjj Ja*jj£ 

IJU Ji> j^i* LIIp J^HJ **-**^ t>*i^ S^j^tAJi ijSCiJt* i^j^ 



-Wbftrow The Natural philosophy of ISme 

An - 1©^ ^jJi jut ** :^jji^Ji *u u*>** * j (#*■) 
31 



JL* J^^ V ^bJb IJUj . *L^Vi j^Llo jt ii^^JL UUj 

- * - iS>^l J>iJbJj|L 6jjS lij ^ ^ <j&i !*j 

Uji-j V. Estoi Jj^*-jI * *wi J, Koilert OjJjS . ^ JtiUt <Jjj>Aj 
^jjL^- LJjtJ 4*^5! t** UjLw*L**>-| Oi ^l*..* j c ^Lm^^-N ! ajJu**** 

*VJ ^j* L* ^y^i Ot tjg^j Janet c™lU>- ^j^uJ! *JU> (>£Jj 

* Intellectual Constmctioii j£- (*-J ^J&h t£j&* Va^j* 

32 



ja 3*UjJl *j^' J ^ JL>U ^J *-r*j^ ^Jt-**Jf dj*~ William James 
U*L? UbLiJ **ljj iJ/4 ^p^^jJi jL(H>*JS ^i ^ J- 5 ^ ^J^ 

Sa*i*jJ! S^iaIL L>*L-^-l 
*~y4.*) iJL*j-*Jl o>Uii!l Jiji* ;>* tiUij Clay ^^S" 4JU Uju& 

l)I U^Ij t^l*^*- ASCj aJL* jJfc.11 <&>-j James ^^^ Jujfj 
J**iSyJl JJi*JJl L*jV t Durations Ljl*j N o^l* 5^ 
^it! pjhliji ^ ilaiJl j-i*^) i—JLl^J! ^ iiatiliL AfcyZS U^** 
(Dimemioniess oL5lJL*- si j\ >LajV! 4-*jJL^ Ujjl ^Xj> *-Jj-*j 



Whkrow; The Natural phi] of T1me& pp. 74-75. 0) 
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*£#Uj oJUr JkUL -u*^j U IJUj JjUU: ^ a!*^ ^UJU 

• (dejuvu) 4Sjj*+Si SyhUftJI ^ 

jjit ii-iAi ^^ ^^Ip i$y***± ^*UJi if (1738) D. Hume 
^£Jj t Superior Force & Vivacity i^j^^j 4jjjfcuJ! S^iJI t^JU 

c^h^J *jS\XS\ jj^> Ol ^j (^JJI B, Russell J^j ^jJUjVI 
•jJtJL U^U^-1 A^^i *ii&j tf>^l <^Jd\ jj^Si ^r UUJ 
• ^^UJL tjJjju cSJiIt >» (JUL ^L-^^J IJLaj Familiarity 

»-^lj u* 1 ^ ^t^J t J**lx****Jj a ^^-^L^i! jjfj^j ^y>*ii* jJUaJ! 
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. (1) t JA^-Jlj „>U3t >~ ^UK 

>JUii ^ s^u iiu* j* jSji Jtj — ii £> Ji u*^j o* jjui 

t^^JLjtjJ! t_ *JiV.«.rJi J«j«£* CiXi j~z*~SIjlA *-jJl*j ! t-^-jJ jSL~^* 
!i| ^^oiaj jl»-Ij fr^^^J 5kJL» Uj^Lu*! *^>«j J^^i ^-*^ tr^^'j 

Ji r 5 ^ <>* ; j*-** ^ lts oQ* u v* JI ^^ tj»T 

*jUJ1« -Otis' ^i Bergson dj^^r^^ 1**151 ot J-^- JUJj 
^-J ..i*LLJ L. £*i^i J* :SUU ^jl*. <V^a J— Uj 

II* 4* 



.113^ *t$jJUl Ck?U* **=> :^UsiU *A&el? <1) 
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* Russell J^j Ji* ^JL. ^U^, i^J .Ju ^J) ^^ ^^ 

JM& Osi ^ ■** J>-^^ til* l^v*** ^-^ JS^ t^^w-a JU* 
u*^ ^ JUL _^i ^U*~Vi .i+l aJUJI bijSli ^ ^U! 

^Ua^Vlj ii!jj>l ^ a^L^i ^ ^JLJi J>JH u^jj 
Jl*i*j U5" ^^Jj j^UJL jIjcJ ^Oii, Uj^j Recoiiectian 

l^ cjJJ-I o5 a^U *j>vw ^jjl Jij^b <Jlw ot Ji Lia ^jl; 

aOA J^ S^jj* LJj C^USt£Jlj +IJ&\ jj^u g* A^JUi* U^A^f 

^j^j li^ti- 0^-«*>^^*i f**-*Vi ^*^ <j*^rJ j-^^**^ OtJLi>- LhJb^STj 

^ Ua3- Liul J-^j dip l)j— j^^ AXU^u (J-^j JjL>* L*-Sj 
(The Natural Philosophy of aAzS ^s Whitrow jj^j ib**l?S AS 
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J^J t^SUJU tS^fJJlj ^jjl ^-j ii}U ij 4jt U*ij Time) 
^Jbi L-jLlp ^i Overlooks $<^jU_*Ji» SJL*^* tJj^Ju L* lJL*j 

u-U ji*j tUJ c-*Sj utjb^t jS'Ju; Uxs-j t<yjl\ ,_,» j»uVi ji 

.U*i 1-i^r ^JLk^ ,x^! ^j ^iJb-Vl ^a vs^ 3t...L. 
j^ ^t <. J ; 5 - .. U ^ Jj-^J! ^ ^JU! J»UjJi ^U^Jsi 

VrjUJj v^ia^Vi Of j* hj&M oJu* ol^j U OJ .<^jl>*j oV 

.i^laJl L*j! iiWL^j ^^j ?oii sbVl *Ju Ui ***^ Jj 
I^S^pj ZjS\jJJ JLJUiJI aLuNlj sbVl *Ju> JL* *^aJ| jijj 

^ <J™*-*^* *£*U«>-V Ll5!j3^J Recall ^L^XjL^i j\ Retention 
Immediate ij^SL^Jl S^iJUL \+Lj> ^^ L. UU^ t^^UJf 
t£>>SH ob^iJl ^ S^ vJJ^J *tf «SjS1il UiSU Memory 
iJ^JiJ I^Uax^J U Sal* ^^ui tS^JbOj Uk^. OU* I4J ^Jl 
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USlji)/ J-^L*- J~*A>*J 4j11*j ^Jt ^f #l*JLL**l j\ vLLz^I ^^JLp 

AS tjUr S^^ai SJLjJj j~w" ^it l)j^ -L5-»U*i *,jjl tS' J**i 

L.U jJUj U Ji^ s^slaji Ui-r-^j Ja*Jl !JL*5 4 0*aJ! ^o^Ji 
i*^^ iw>li- Aristotle jfc-ij! JUp ^^J! oJ &^-- Mj **** 



117^ jflHj g*di :.=-> j*A» <« j (i) 
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^j^ £^ji JL&Vl 0f» JUJ JtiJl J^. JU5 j^il Ltf^j 



*&jj*x£ ^Jl J^r^ ^ 



^^^Jl jj» S^^ ^W* luJjjjtjJi urM , J aJL.H *JLp j^*^ JUL! 
oUJJi ^ J50i . SJt^, jl UU o™J ^jJt ^ jl5UVi Ot 

^-J, Recall *UJL^Vf jl ^y^VU UJUjl* L^jf ^ ; ^ ^ 



.8^ *_**; (2) 
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ti*A^- oUU»;ij oL-U*-l Ji> ^ Retroactive Inference 
Steinberg ^wU-ii iLt-Vl JJ ^ UUp UjLi^I J.UJL pj 

. Summerfield jJU^j^j 

*/* t>-> Ji &kj* y ^** *-* ^ ,>• f-*^b t^jls Ji>- a^. 

Uj^ iijjb ^^s J>s ^i ^t^ ^! «sJui* ji u jwLj us" j^jii 
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Nt 4*LJ! jji Uj i^U-. ^ ^jji Ip^ ^U oL «cS>^^! 
*1U* ^ ^JijJ! ^s :^S/L dJUi JU ^ US' ^xJ j^x^s 

N 4jI ^jic* Lj <u~ULj j-*jJl Davies ^Jj.* ^L^iSl ^aJiijj 
c~-J LjUJI UiLj>. ^ Ia^rA:..™.! j^iii ^>3f ^^L^i- oL 

Ui^j v^J jL^y at l*J our Uj * j^u»>i jl* v^>- 

*L^f IjjI ^L*! JL*> oUJL Uaj^i . Cjt^J o^j* ^ j^*^ 
jLjj iS"j>fJt *u!p ^ywuj «LaJt (j^jJi iw-*^ tS*jJf j-* '(Ift^j-^* 



.55 ^^3 <^JC (2) 
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*~*i j* ,/l* o"J J* yftje** U* ** <J&4i tjUt ^j}\ ii[ 

0$ ^JJ^* o&J (£r*>*- u^>° tj^ J***** ^ Uui»J\j 
. (jp>-N J-Nfli ^ -U* «ij Jls^J «-Jj— (^JUl j^-JaJi ^J-Il j^ 

cbjjL* *Ll»*z*»! iJjU*j« ^jt (Cf < ?fa. - w i .va.H jj* j^^jJ! 0>^i 



.5?^ <~£ (1) 
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t) V <Jtl3-L <~*^dl cj*\j>~j iS ^kJ\ j! t _ y LbdS Cr*j^ J* l**^' 
^ J>U tup fJU ^ jijlj J, <v :L.j IfACy tiJ^ U&JI 

4-» j*~ jt jaJi .by (£JUi du>J! ,^15^1 oujii ot ^ at 



iijjU! J^S JJ ^^ ^iCJi ^U^t p JUlU> t^jJuJi 

a* J^kj <£/*>■* ^-^Ji flfcdl ^isl&j ^jji; L^y^i 

J^-15 OUjj ^L^-Vl ^jJ j ^JJl ( 2 r jh^ J 1890 *U ^j 

UtsU- ^jU (Jfj=*4 ^jr-** 11 f LfcJl ^ 4^ Roman Cajal 



.249^ t^Uj ^JLifi LUi : (5# k*J* x* ^U ^ <o 

•248^ Uj (2> 
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(Neurons cuUjj^JO J^U^-axJU a^o U-i t*JU jifcf s j.. , -. 
M « # - sUs, j*' JUrtMj Ajli^j a>-l, ^^ o,B l^^- .i*j 

Sjj^i* a*L-*j U^iji l£^ JUsuVl !-U ^oJ t£>-Vl ^i; jiti 

^,>~wjj Helmholtz >jl*_La (> . J^ (> * J _ i c^Ij-l— J^J 
•^ Jl J-***!! ^ W~Ij • -***«* *-* ^--i k^rf* ijL' ^j 

0,1) SJUI1 ja Uyr dj£L jsju^ ^yUi ^jJU t U i*^u ^s-Vl 
^LS3j Adrian dbj^t <>* J* LU ^^ 1912 f U ^j . (*Jtt 

*Oj-«-^l* W*r^ l5^M tO/ L ^fl-J jikj u^^-^jJi uT <¥ jl^ Lucas 



\1a al* ^>J1 t-^Jl l±|Jj tliik* al*^ **U^ S* t.^^^115 ofcj-^JU (+) 

*(<S t _ f ^» jSiflj j^UjOI ^o^jc* 
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CijSi Ujl^j L£>-Vi u^ujf jj* jy oLl^Vs *JL*j tAxon 

jJtji^^l Lf lL*S3 om..*:<tf L" «0j— iVU ^l*^ Lit 

iJLgj ip-jUJ! jj^* ^r^>^ c£>^J J^i*iJS ^^r* "V**" *^t*i cr* 5 **^ 
. . . ^yrjUJi ^ J^'^l J 3 ^ 1 J^ "JJ^ * Ll * ii 

c^Lj^>- ^^p i$jz>%: «Jl L"5l>- tl)I ^JU* 1968 #Ip ^ d)JbU 
^•y* iX*L*J! <u«^S^JI ^-^U^aJi t)U 'uL^i ^ (j^-*^ jL^^^^Ljj 

tjiJU*- j?**** cf*^ij4^ J^Liii oUj^ojJI a^juj (jjjJU^Ji j^**^}! 
3JU..J.I jLLzJNI iJUj JUUJi /^ 330 ^ ^id ^JJ J^u 



♦43^ j&ttj fUaJf :<^~"j£ jjlx 0) 
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^ u^, ^^ U5 ^^U ^L^iii jj^j\ oV •.•1*1 usij^i 

V*Wj ^ up 1 * <^W>^! |JU!I j^^j ^jC^, 'y^j , a^*U 
tij-* (^ UIi ki ^3 iUUtj iJUl. <j^ii JjUju oUSj^Vf 

^J£ ,>«*, — Si ^LJI ^ ^y,jJ! o^w ^5" li* Jij^Jij 

AiU-)?l ?« JA £=«J J <u_^; i^fj ^jj ^^^ ^y^-jUl J.;., ^ jj 

* 'Sri-* c^*"J i-jLJli 
Lw ^ L^l^ txoj c^^jl JL.UJ »jl^j ^juJI £, A^^j 

^ ,^1-iJj J-.XJ l+V-J Cr*-^' ^*! "~*-A"i «->^ L»ti tS_s>-i_jjJS 
*j* CT**^ ^ J **v™* '-Vt^ <J^ WV"* L> -*-'*j U-i*- ^JUBj *ijSe> 
"jU*^ 1 ^ V-^ LM"-* LM*- j-w ji-T ^->- ^j SUsj^-j 

•■^ 'C^ ij ^^"^ ^.A ^Jt>* 'H £**J J-sLu 0j>- apL- 



4ti 



J 5 * ^ i^U.j pi J5" ^ Ujj U5b ^yi-j j^jji jj^* d*U^ 
*i/| t3yju-J V l**^ *U*Ji *LVi fj>- t 3JIS J£ <y 5JUj ^U 

pji iju jjj*!^! uJ^xl ^i*-* ^ oil ittiA o*^ *(jl>-!j Ujj 

it ^ixi Uj^i k*S ^ 0t£ 0i iiUS 0*tf i JftSi **U syL* ^Jl 

Oj^**-j ^Lii**^» 015* ^^UJi V t^^LJi ja j J ; a?».ft11 

^ OS} ,>*5u ^jiS iL5J«>JS *jj^a!1 0£» U* jJU U5j . L^U 
^U iib> 0^ of <^m V ^>UJt OjJLi **} UjikJl ik^i\ 

J ■»:■■.« H j*J (Jb jSd* ii^^j ^S^Ji l^ljij Xlk>J Jli US 

<>*>J1 JiJ^i 1*JUj 1 JjuLS ~ ON! _ (^i^Jl iil^a^l aJL»J j-i*j 

.^tVjJl ^W^ J^ ^ ! ~* ^J^' .JiJ^J! ^U^J! 



.204^^ a-JiJ (2> .205^ Lff>Vl ^^-Jl :>*£> Jj* 0) 
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^f jL^^i j-jw ii^i jS-vi v^ ^ u«*jl?4 j>*<*; <iu*i^! 

JJbJi ^V v^J i^SUJl at JUL t>1 ^X^ ^^f ^UJL^j 

6^4, 4JU> Uj) JiJl jjjl. ^ JAJSj iJU-UJi Sgjl.uiTH zj\jA\ 

^ J> Jj^j j>1 Jj-V i j *LN S ^^U^ Jajiu-isJ i*>^ jb* J^ *^>lfc™* 
s^Vrj^j^-iJl ^jf^^Iij J-ii^^JL j^UJli ^^^Ujl i^j ^^ 

i^lJUt <^LJ iJLij ^jJt iitj^i LJLp Jt>«^N UV_^j Lj^SU 
Oji** ^y^ll ot* U*A JlJL IJUj *^_pl Ji-J^JI <y> ^^i <J>*** 



•225^ t^Uj ii-JLUl ^LAI i^W-JI JL* ^ .a (1) 
.112^ g^ft pftjJI ^j Jj* (2> 
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JUJ! t^^^d 5-SUril *Jl* OjJL*i *t>*J^ ^'j-^j^ JL*j*J r&*+* *i 

• ^tlr*>" *^ — ^ <_*-* — ^' J^V J^* 1 * ,/J*iO t>*J^ *** * i *>*iJ 
^JJ! ^JaJi ^jj! -Gli O^ ^i ^A <y^iJ ^^j^Ji juJI eft 

w**Jl ^ 4-^^a^Jl Laj^i^tj ll^f^- ^ d)lSUJl ^J^i j>^ I**-* 

<L**Jl SUJ1 ^ ^jJL ^ai^lii ^U^H* OL JjAll t >£*j 
t J-^i^iiij uJ^UuJf 0>«JUi«u ^ili ^kJl <J£ ^ ilyJU ^ 
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ejjJL->* I *! t Spatializatioii of Time fi/v^j^Jl a^Jj ^..J* toL*> 

#a*j <U^»- ^ *^r*>^ tpJ^" Ujj-^ JJ A z+zi A^^-jJj^l-Jl 

^jJl Ujl^sil 4.L**LiwJ ajJ*\+A ftjjri^zj SilP iV*JpU ujjn^aJ JbuTjjj 



The Mathematical Time J*ai ^ Jjj U w^ ^A* J*«iil 1JU ^> UU^l (*} 
JJLJi-^j Wiutrow: The Natural philosophy of Time ^L^JT ^i ajl^Jl 

. W.H.Ncwtot^BEtddK Tlie Structure of Hums 
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^p aLwVI JUiI» I4J-* jHau ^yayw ^ U-^jo <JUdtiu SjJw> 
Gj^JaJj ^jJl f>$i* -Koi * Discrete Acts of Attention «4JU^i*Jl 
x*j! Jl^i *JU-p- tgUi)flj t Counting a^Jt jt iJuJi ^^SUj 

-aJjVi *Uw*>l c^Ui: ^ UUp! VjJI ^ JCiiJ ijjjijt i^J 

^UJi ^ iLuljIl Ut -To Flow tgj*** J^^i t Jb-tj ^yliji J-^l 
Crt <3>d Ot >**~-jf Jjl^ Ux* JliJl J^^ 4 JL*J . ^^wkH 

OL*jJi 01 ^Xa i^Xe j/1 <^j-L*Ji t^-^U* Zeno ^ijj i^dJ 

V jOp Jt[ 0UjJ!j Points f Juii ^JJ u*J! <>£^ olXJU 
c*«J c^Lftn diiJbj JLtSJl ftJjb 6?j .Instants toU^U ^ ^LjJ 

^x^j ^uu i^t j^ 4,-bj^^ ji >i, ^jui ^» *^y 

^-^t^Jij ^ikul) i^L^t^iJ *A«Mj^Ji Srf^jii3!» ^3 *U- jlSJ 
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jfctJU^U 4-tU* t^JU) ^Z-J j!s^ <>- Brouwer ^jj^j ^JjJj^Ji 
*lJJSj *™£ .aJbJi ^ i^oU £jL-j*J1 *-jhli*Ji ^i*! ^gJUi K,aat 

^jtjjyJl jjJL>Ji SJU^i' i$j>~] hjr^.tP^* Ui^U-aj -Ui tii^l 

«JL* ^^i* wJLaiH S-jLS" J^>- L*ai* OyJUj* Pj^py* OlS" JJaJj 

(Al, £y*j*Jt fjr^l *ir^* r^r*' ^^ ur^ *^*0 **^-*>***aJi 
^^ t ^Ull f ^xJi Jl*; A2j JjVt f >*J1 JiUJ AI ^^>-* A2) 
£SJa^ ^>. jl A2 ^1p iWtf j? £*jL* Al cJt£ \h\ Ujo ^iadf 

^Uj^U £->j-^r i^JiJ ^JJ J-^^J ^SjjLiV! \±~* ^*j 
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tpl J-* *' cr***^ li l *i i>*>" f >**■* <>• ^^ *c^ ^^ 
<aJL5li* ^ G.Cantor ^UJVt ^-^VijJt U jlS'Jj Uj^j . t*JLU 
aJL* Ol-j Coratiimity oL^Li^JS ^i SjjI^.^jl^VI 5Ju^ Jj- 5 ^ 

Ernst j^^S *z Jjt j>J*>«Ji ,^1X51 ^j^JLJUj ^LaI jLSJj 

<^*!jJ-J wjL—*_2**J| t}j**~ Kant o%JL^ ^jJsJ ^*-**-iJ Gassier 
Uij * £j*J^ ^'j^ ^^ Ltt?** W^* Jtj ^ u5*^'-^ Series iuLJ!ji»Jl 
^ ^jit juJjhJ <J>>- *i!^Ji ^» Ly*.:,« Kant clJ15 *Ujl*1 £15* 
^•jji cJ^5 ^1 Transcendental (£JLcl<J0 iJlJ^Ji_ydi JLp-Ul 

tu-JL?~ 0j£± <^* (>* V-l-i* ^wji* OJ15 j~*£ *X^- t^^-J * A*,ia.U.* 

*LkJlj Series 4Jlj=*ll ^j+iJ ^.iU;^ ^L^t t_J& L*JU ^>*jX3 

. tci^L^J! ^'^t ojJUa^ ^^^ ^4* * Order 



+ 1 • jj^oll ,JLc- *k«*j i>^*i i£^* iJLjJ * >* : Complex number v 5 ^*^ Jia *^ **^ 
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a! ^j-^ji s^^^ji (j^uJL ^w ^dij ^yUi jjuu s^jij 

O^i t^J-i v-*W <>* Lofifcits iXUtJuJij *— Jls>- ^ Fomdists 

^♦-LJ bin*! Ni c™J ^U^LjJ! o! £>>**>* <xA^' ^5* 

^j-# dUAj dJ*>h* ,_ jr ^*j u- *iL*j ^J i^j^Jt LlTj_^- a^oJ^Jj 

* **Mj jdJ^J *bi ** !ti * * (j^bJJ 
ji*JU <cJi U t^i* *<jsTjM !-U JU> *o* obUhJI o^\>- oSj 
aA iJj> tO^UJU jl*2i UJ tKant cJlST *Jbu ^U Helmholtz 

£)j£lj cA v^^i tj^b Space 6t^JLi Si^UaJI Ij^tM IajLz*L 
t-HjJj^ j^ t^jLipb ij±-H\ 5JUJ1 ^ jx*i* o-^r^j 
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^m ^yj o-i 11 ^Jj^i *^> v***- 11 *>^ u >■*£*» 

•J UUJ ■ , «l , --^ " <~j>iij\ *$xi*JUi iil.li*Jtj jj-i5LiJl Ul 

o>-5Ul U-iii .Plato OjVarf i<i* jiWt ^sJI >j£ti\ jUJ 
iLJLil t^-iiJ JJU-J t Jj> U-L-iT v-y' Fonn *J>-^ ! /J^J' t^* 

jJL^i ^ iJbJi Ot ^jJ ^J! t^aa^i! Phytkagoras ^jj*^ 

^L**- Jl*j (>• JJuM II* <L+*h L. j^jj . j-i*JL Sa-i 01 Uj V 
^ ^ju»JLj P»L*jL^Vt *Xtj . L^. u ..» -uL^t+J (^51*^ *Jl Vj 

iJifcJl .Jl* ^j ^U 4>Uj! lilfc ^ U, ^ J^ W» 
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5jpX> j**j*j ^ 4-^laILa Sj^*stj £JLJi AJLjJki! (J-j-U /y» Jj] L^I 

i_jL*>J ajjIjJI ^>*j- *jlt*j jtSSSfl oJIa xCj (v *= As /At) (>*j3i 

j^jJ cjU^jLp^j Kinematic fl4*£jLj-5CI1& ^JL-Nlj (jjkll *a& 
^ikJi; 1 ^j 5JjU*Ji SjX* cu>^j 1614 *L* t^JLJ ^yJl Napier 
if*l*J J*-* £J J t>l^Jlj J**LfcJl wU^ X«^ * ^^. 
^*iiJt pj4&* OV ^Sj *t>*J^ *** ***** u? V^rr-Wi fjJUil 4ii j& 
i-,**ilL lwO>J ^ :.» vg ^^i ^* 1™-* ^^ ufjs^ -^ JFlradon 

jJ* tjJU»Jl lJUfc jJLva-* Ot J} llA 4j^jJt *^^>*J^ tiSjjxJ! ^J\ 

£j$L+± Cr*J^' ^ * p-*ji i$^ Barrow jjL <Jj>iu*rfl t ^J j^J SLl*4 
f.H** *JJ^ *U ***" tyi 1 ^ -tS>"T j±.>l4*> ^jj| ^U ^M 
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jl oUat>JJI ^ AJ>>o->^ <St ^>!i jLl^l o^*i jUa^bj 
^ti — * jjjj u*J& *>* J^ *^'j -^J c ^ <k=**13 j^^-*' OU^ 

. J*l£Jlj J-^Udi V U>~ ^y oLULj lU^Jiw ^ AijljJi 
^ Spj*- Ui> Jj aLUj t Jli £jl {jSUt *?u*j *&>A J53* 

ij^J atr**^ Cr^i ++*»* C J ^*^ limits *c^LL$J1* fX-** i ^2^ 

. aJIJU UjIS bJU> 

JULjJjVI J* Lk-J^ y+Jl f>+^ OjX* ot 1U *J>Jl j^. 
uk* (j-Jj^I Si** t^jJi ^-a^Ji ^ <>*> t^oi^Jl f>jAJb 

* * Lilt*** 
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^ju* tCaucfay t^^ij^ :^JbJI ^^w^LjJi ^* JS mj^I 
^L* ^jy^j Weiistrass ^i^i^j i Cantor j^u^ tDedkixtd 

^Jp ^L^j •jtr p l* v^^ eAA*^' p*^ **A^ f+^j 
S^kJL <i^di J\ \j^\ j^\ (►Joli ^ t j£dUJ! <y *LU 

< 4l*jJ £j*j^\ *b*$l im J k ^ t^J <^'j 4*lXiJ) 

iil^A o^Jf Uoxp L. jl>- JJ 3^1* j^u- ^i J-^j^' r 7 '""^ 
iijtj jJi iS^dij ^jJL* ijJL*JL*Jl Paradoxes HcjlijLL*Ji> 

0K*J! i>» Tj-s- J^A* <$>• ^ £k*J J5" ^ -aV tiJj»-i 
. **JU- tf^Ji d_>SS ^JJii UjXj i«J>J tyU- 

Uji^Jl Parmendis ^JJ^tjU JL*JLJ ^* Zeno jijj Ot *_ij_^«>j 

j| ^4 oLS ^ j^J J^- ^ *i.j?l <>b US^j i JS^Jl 
^l ibjJU xstdb dUU«i (<JU^>j ^.-wl*^' 1 y*^* JU1 
<j*>il ij& «xij ,_^i«j Uu^ i^laJUj <i£.J*\ i-ikjt ci»U«*Ui* 
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ijy&L* ajI j t Continuous or Discrete !^*ju*-* j\ ^U^ij* l) j£± 

V *;! ^ »<>**>*<* J *jr« a * ^Ir** p-™** :!! iijVS ^ wiiO>-j ^^U 
l^iLo taj JJUJ iv*U*- aj>M*j j*4*Ji SSjU* Uij * p; — fcJi tj?W 
*a A-ojJt d)>5^i ^->^ j*-? * --* *- £r*J-^ *j^-^ 5Jl^»-* j Lv*j»jj 



P 



**j*iU aLu j*p cjU=l>j 



- /-* *>**i ^ii *JbjjicJl ^*^ (>■ ^ tNicholous ^NjJLJ 
j^Jj 4ilj**tf «^* a1 ^^ r^l j**Jl uM Weinberg 
tjjS tuj C^kS ft^a ol iiJii ^*j 4 - *L. lt» ^>-t ik5J J^ 

5^1 i5jU*J s *-*j^ V-*Uj^ +iOs*& *J> **^ ^^ ^^J 
: ^/ijf ^^JL* a /** T i^t Paradox of the bouncing ball ■S j .ifr+ J I 

^i «v» UjJi V lJ:L i ! ^j—i tj^ *Jl ^^ U V s * ^ o^^ 
.2v/g i5%JL <j> j~*d\ j£+± g;JJtj *o>jVU W*Uk*l ^>- 

60 



t =* 2v/g (Ue4e 2 ) - 2v/g (1/ U) 

J^^ ^^i-p i^j — !lj g « 32ft/sec 2 ^jiUJl iL>^ oJl£ li[ 
Ol ^1 t3/4 ^Lw «e» iiJUjVi J^Lw op tlfift/sec JUuJj 
c^-^iwl S>J1 Ot. s? u i II*j . 01 ji 4 y* ciUJU ^j^Jj ^( 
Ua Ja tU* Jlj-Jb *^'j^i >• J&& V ->^ ^jVl jJL^ 

^!JU-Vlj t^^JUt ^t SySJi *Jii ^Iju ^ AO *i^>- A2& 
^f t^i-^aJi 4jjU*^ *jX!1 i*j-* 0>^3 L*julp cS^Vl aJLuJI 
lOyuJL I^ip j^Aiii dr^Mi 4 «5j^' jU**J) tfj* l>>55 Ujup 

.Al, A3,A5 A2n + 1 

j>«Xp 0\i Oiji ^jVi Jl*~» A1A2, A2A3, A2a+ 1 A2n + 2 

V jvij JJI j*j i V*-^^ f u J^' Cr* '**** J>^ t/^0 1 
. (jjkisoUt ^j^ji J^ jj^s* JUljj. ^ ^Et+i 
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^ aJU ,y *>3i t^£i L-di* £#JU^ UUj A2n * 1 JU A2n 

A2n A2n 4- I V-^' ^r*** A 2 ** 5 " 6^ ki»4 ^ 'Hj * ^j£~^' 
JiJ ^ A2n + I A2o + 2 LiUJLS'.j Jj4 ^ty O^Si Uj^p ^t 

*X>*j* ^J\ J-**! ^i* t^i> 6ij5 *jj! *j£H t3>*^*-^ Uj&* tj^ij 
*ll SJU-^oJi ftJLfi .^i.^U ^>jL*« 4JlL-JIj 5Jjift Otij^i ^j^* 

Li^^i Ul * J^*^' c****^ ^s^*^ j^ Bounces d*Lj-^aJ! 4Jl™» 

JU- ^J\ oUjuJI VW^** jLcuJS ^l^Jl JJU*iSl tajij 

^yL. >-T fjLS iiU* d^» i^>*jU kl^ t »■-«' db* Ctt USj 
^yL^Jt cJjj»«J| *i^*-** t -*j J *i !-^*J tA -i^-i "'-^^iJ t»-— J«i!i S-X* 
, : n- s?1 SjLjJ *JLl* Ot t,^-^ o***^ cr^ Transition Temporal 

0^j>Ji JUp ^^ ^jit j^JC Sj>Jj .Lrt«JV j^s-isll O^i 
SjSCj» t (>*^! »j^ W~^ J^l j^Ji i_** V**™* * JLr, ">^ Chronon 
JJ AjtkJij oilji ^j. SiLJl f >-»J (>- t-L-t <*jU f l<; ..irH 
Ol U ^ JLiS . ^!j5^S kjk3\ i y^Ju *iUij Photons oU>>y 

62 



j*-« JfcJl l)L «Temporai otomicity» i t ^*ji\ **£* L JjJ ^U ►bj 
*J tT-^ (^ <yj <S — *J ur^kj Jl*?- *j*** Cf*jU u^fftJi 

J* iji J^p- 3Jb»- Jk* Grunbanm ^Uj^S" iti-Vl III *a* oil 
iO^-U OSjlJJi^ at&Jiy OUjJI dt *i^i :SWS DISUitj OUpl 

<iji» 5Jt_w ^jk-jJ! Dj.^1 tSjZJu* ^ j^\ JLt-T jl*J 
,£Ul Maimonides ^^U. tfijfJl wJj~JU)t oiJUbj t^jjl 
V 3 JJ 4 h>_f*&i Tfa e««de for The perplexed jjj.T.li *JU* t .-< 
Oj& ii*i& 4y>-\ g\ t^j otji JU .^^JS t^>^i» :^Vl 
!Ai» i^LJU . . l^sj*,; <>£** "^ ti-»u *^*S ^-*!>^ il^JI ^ 

,>£*.» v^'j * V 1 * Cw 1 ^ JI ly JJtj «-« ,>—* ji t „„^;A7 
cf?*" J^*J! j^^-idi ^*=w taX*^ i^ »lj^I Ji Wstj*- 

li£*j ii> 47 J| .^JjS/Sj ta Jjt 12 ^1 iWJIj ik>J 40 

. S_p 22560 ^ D^Sij apLJ! £jf Jb»i 
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Utf ^JIO 



Strong JUJLiJt J^UzJt U-A* J^^ *^l^ u? SajuJJ JtjJaJO 
j^Jl Ji*J JbJL ^ oUjjj^Jtj c^U^Jj^l <^ Interaction 

?^ 10 ^ ^ J> »L*d cJU* j+* *v^ ! <>* io W* 

*{h) planck's Coolant JJU^ CUj^j t{Q *j-**JS i*>^ t(G} 
cufljiil »Ju* *-i ^ ^^ycJi Jl*l* L^Gk/c* ibU*Ji ^jUi 
^ L- (Sjj ,^> 34 -10 t^J^ t*A--^ <>£-** ^J^ j**$ J-* 
Oli ^j^aJI i^j^ ijl ^jUJ! SJU <*—*3 frjU- aU*^ LaJ 

.A^\j£i\ hj^s\ ijji jitf tftis d&^ ^u 

t ^yuJoM (J UJb aJU* ^y at <J ^r^I '■^^ l^ W f J*** *j*** *" 
Ji^uJi Ula JU ^j tSJLSail <*~Wl jltl cu^J U*U Ji*u 
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Cj* ur**kjti ^jj! jj^u ^£*j ?<^W^ Cr-j^ J-* *-■ 6M 
<;L 1947 f U ^ A.G.Wa!ker ^Sij Lj^jls ^dl 5^^iil J^i. 

<hL*t <<-0j *(^) iiL- (t) bjgj c-*>- **-*-■ j ^y^i ^J 

iSl til* ^j^j 0) 4JLL- Oj^ (!) Op tO) j™J <^>j <*) 
^X* ixjL^ (X) oli < (a) aJLL- (w)j t <^) ii^L* (1) c*Jl£ 
:5iSll Ui*JLil ^UU^/b 1*j> ^dl jZUj ^>JJf fi j^ .(a) 

cJLS" Sii (^ t<j^ i^) iiiL- (^ t^ t^) iii>JJ( JtJUJ! 

•a" J! 
£j^* Jb4 L^jSj^JH t Topology of Time s^jJt a-j-jJ^T* 
LHi U* jlktj p^pJl jt <il_jL V c5>^! *^ibU ^Jt 
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i^i-J! SU-^> ,<u-«S J- 5 ^ ^ Toun.^jS ^Jj Jj^J lit 

{(Metric Hj~*) ^"W* ^**A* J^ j-fr* J^-iJi 1JL* j*j*«j>»- Ul 
.A^J^I jt +\^\ iiU^ Jii^ p! til !■** 4-^^j-J o— Jj 
Uiki^ Ze-j^ V! >* U ^-^1 Ol Jl SjU)M cJL- .lii 
la, - ^. . ^ (J_» i*^*jj^JU ,>*jJi 5J*-»- ijZj Ordered set 

L-U-l -k-Jy u-'jAJ i—r.pj-^ 1 ^lici^^ 1 -* '^ ^ 
j^Jl oU aJU t^liay t^iilj v^r 11 '-M VTJ 1 ^ u*****^ 
5s*jJ_>~Jl ^Ua^Jf (j* U ONt J^L-^j .Time System «,y^Jl 

^bOtfl i Close JliS^t I41* tUk>~« ^itJ J*j*4 ^*_jJl 6} 

: J£AS! <y £>>• j* US' Branching £ydl fj^-tj Open 




< 



Metric JL-LiJl 4±«*UJl -^ 4 V^.*^ VUJl «~Jl*-(j 

€6 



■* ** ■* * 

Cjl J JbJUO JjJij i i*Js£^*j U^lwi bjJL-I U aJJS ^1 ^yjlJ 

*i«^ 2u£»**j iy^ *j>^ ^ l j^t ^ *^**J J£*Jl Ja-. ^i* 
jL>J (dense jd-*} I-Jj- wjL&u ^j^*^ *;J ^ O^J*" ^' t/**>*^ 

Tl. (x>Tkx 

T2. (x)(y){Txy--Tyx) 

T3. (x) (y) (z) CTxy & Tyx -Txz) 

T4. <x) (y) (y = y - Txy vTy*) 

T5. (x)y) (z) (Tsy & x ==y - Tee & Tzy &z=x&z=y 

T6. (x) (y) (Txy) 
T7. (x) (y) (tyx) 

( _ j Ip 4JbL* ik»J iiU* ^^J : JL»>£*.^Jt Sj^UJi; (Tl) t-ij*» 

Op t(«-*) tjJU UjU- (!) cJlS 1 ISJ r^UjJb (T2)j .L^pii 
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t (^> ^i# U.U- <1) oilS" ISI :*JUij1J{ w>UJi <T3)_, 
U i01s*JjA- Ol^^J (i_0j (I) oJltf lii : JUal^b (T4)j 

ili^J ilU* Jbj-y v^Ui^i ^ jrjj ^\ 0- : vj^ 1 crs>j 
ti^*- /-. vS>*^» ij2k^ *jjj^> ji O^' *^ Swinburne l)_,Jj*- 

i*jt JU JaJLJi jjUj) jjt^J! ^^*J cr^^J ^ UjL " 

Ot JLJfcpt V ^t» Putnam f LS* J^. USj . (J^i ^^^1 
JulUjJ JSlJ £^i ^ ±Sb* J* ^ Jj^ ii~M JA~* &* 
^1\ ; j1 .--,M a*jj*1 o>t5lJ^bU iJljJ i-oi* OiJ»^f jlictf 

*i j*, t i^vpi j^— i v^ *-u-t ^U»j ,>-jli ./l^-V* 

^W->i W*** -^-Wi »A>* *^-> V **^J ^ Linear l;i * i " 
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^ ^^aJ j! jl^J niJUS ^i *jlJI J-J -Entropy ^j^^li 

^jJl ^r*^ ty^Aj i^jLS" llA JS^^Ij t t>*>il (J^M ^^* WjJ 

*U**j>oH ii'jj'^J ju*A^w ^j^Nl ^^-fc Jj^>oftj * (oj-h^±jlmJj 

!i**Ui*t&H ^S^ij £y°jkl uk*-* tj**J u^y 

£?*->• ot -Uiaj ^JUl Grosseleate cuJL^jjj^j Uju ^^^JaJl 
in^wJff ^jJ} dJJi ,J Jw^^Jl jj-*jj tiiJJl Lj.^..5:.T CjL^LiJl 

c*^^i t>^jj Mohs t^j-jbjj* t^b^!* **-*j*± i£j**> u*^P ilti* 
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jjLpjj v Mj <v> im** (to ^^ ss^ *<£> im^ <b 

Ludwig CA^jsij* £?**>) tpU*Ji t/iijsiil tjl Lj=_*L*T £^j 
*>b>*J! ^t tTtme Arrow ^>>>H (*+*- t)t r^ c£**J' Boltzmaa 

,UjL^j>-} d^^^jiJ &&** ^jJliJb S-k*j ^tjfj^rJ*^! c#^ ^**W 

^J* *H c/** * uf 5 ^ 5 Cr*^ 1 f *^ >** &"j^ Cr* i^JL^ 
jJUJU t Potential Energy iiUaJS JL$^*j ****£ ^JU^LiJ ^jJLUi* ^ 

i! ^jJU- ^rf&ie 1805 fL* ^ji Clausis t ^j : ^.i ».*j Kelvin ^jjJLjT 

<^jOj IkilsM ^t) tali ^Sj J***** Jj>^* (j— J ^rJJj^VJ* 

• JL*^' *^1 *>^ ! <V J*^ ^ s^l^Jl at ^U ^+1* ^JJI 
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J^snJi <^£3j .<iUaJ &+-«* J^"^* cr^' Irreversible ij-^SL^iU) 
^1 4&~jj]4 J uiU^ ^-Sl* aJjU^ j> <L*lpuJ! qJL^J ^iUJS 
^^ JUL j^s ^jl^pjl JliJV! <5U. fit Ji l^i Jii\ 
U-fifyw tt**>* ^ Irreversible 4^-%-^tAJtj Reversible ^LwidJl 

S «* klog ijt^Jt •ctaUn Jl 61*jJ^ J^j^ ^872 *U ^^U 
Lm*1*5 AjIjl*j L*Jl^~ JLaj * j-jji^jlJ si ui S^ljjJi u> sp - ***^*J-^j^ 

JU-j£ Ot t^^^i *-p v*^3 ur**^ alsswVl j\ SdUjJl j^ {S^h 
!a*1*A A***!*- ti^Vli j! ^ji! ^i*^ DL~>Ji J 

Ujj-Jl 0! ^1 tOt-jd^ SjjfcJ JUUaJl <>^Ji ^ ^Lj 
J^^j V *^j^ t^tidJ <upj^ ob ^jil r*+^ ^>^ jU-au^t 
Loschmidt o^JU^ijJ JjbJ 1876 fU itf 4» ^w**^ ^^*^ ^t 
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j3\j t c | v aT,„.H J y^UJU v-^ W 15 ^ 1 C^'^* ^-^ ^^* 

{>•*•<• ^ ^* <<jiJj^\ {^J ^ a*;Ui* ^VUJ £-**!•• 
^ SiUjJt ^ i£jji ^'j^* v******* t^Wj^ (3*-j ^ o>VUJi 

^JUi aujji .u;i j* j «(#jij^ ^M* ou>ii r*- ***/*» 
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j^A V^i* ^ tJt£& ^S iU^j U^J J>+^ 

o^U ^j ^JjXi ^I^a^U -llJL+jV iJI iiU^L tUUJ 
^a* ^^ SosL- jkuJf So* Jfcj ^J^ Cj* W 1 * j>*^ 01? 



.37 _ 36^ ^jBl ^ 0U>J1 ij* (*) 
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< jjj JaJi 

*lj\z5 ^M i&if-^ ^1 i-— jJb aUJLtu* OUC»Jij OUjJU 
^jJ! Ot ,^U» :!*5tf £^ tUJUJI UJU3 v^L^Ji ^^LJU 

jU»! jujX »i~s- ^ ^iU t jik* Jii ^jJ^jJl OUjJU» 
«J^, &J jits. V aA^, ^U V ^^ XiiUJl ^iJb^Vi ^JUr 

^JVS I4J 0l£ go** 5 **s*k W^ 1 ^ jJJ*f ^ *Jl*JI *i* it 
0_jS£ **™Ji AjjJiiJl JjJU- ** Cr^-J * u^*****^ JLSC-Si ^y* J^*i 

JjO t^-^Sj fcSj^V! l^^rfliit ^iJaJJ jJS t _jJ-U*JS O^jj! *j^* 
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juUUll iil^i « l^Uij ^Lji*j vrjUJi C? 1 *^ lxt^ 1 OlSCJt 
*Ul Romcr * j*jj t*j** 1676 *t* ^^i* t JlaULaMj <*j>-jUJt 



.47^ <5>-Vl fRjftJI : j*** Jjf 0) 
4iyH gjtM frAj}\ &\ *JSddinfit*wt ay^J*! ^jJL^VI pJLJI ax* Jt* .^j^Jt 
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.ai^w us jtisrtfi jk>j ^ ^j^as cA j\ *u» us jj-\$\ 

A^LrfVl S^iUJl *U* J^-i ^j Ua **-ii r^jiu ^JJi J(j-mJ!^ 
^1) ?3JL*Ji *JUU^Vt iujl JbO>j ^^SUj Ul£ jjfc iJ^M ijL^J 
l5 1p jujl*j jjL c JjJUI ^^^ <jl>-pUj .(U>- <*5Ufl *jUjJi 
Li#l - (ju*1^I) Jj*L*-JL <£>U>-\l *Ju* JbjjS ^dt iLJt a**J* 

U tiJb- i^Lu* CA pJUi JU^i 015 lil t JUuJ) J^^-i ^^Lti 

01 vij^ji j-* L»i> j - <JiL>*Jl iiiij ^p a^jUI *^*,£fl ajsstjj^ 
<j| U jjl-^ !JL5^»j *6UjJjj 6i£*Ji SJNju ^Uj ^j-^J' **j** 
^p Sj^UaH ajU^M W^j^ <uk>** u^** **x*i fj+J^ ^^* u^ - ** 
Fetitio priuapi t3j^> <y /4^^ L-Jjf JL^J J^JLL^ £bUJi xiUU 

^ *j-^*Jl **^r*"J ^f^^i iS^ o^liii t*i* UJ pJJW ^^xJI Maxwell 
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JJLfjj tAi-L-iiiJl ^>*jJS A.n^Jau *JUJt J^ *X*> ^jlli^T &\Sj 

£Lj> ^U j.tv^ *j-Jil\ Ot f_^-3 1905 A* Oj-ii ^J| i-^UJS 

^jlil i*LJt 4IjjJii (2^S3j ^JLii^! t U, i i l ^ A-Wll*^ *J>- 

J J»jJUjS SJLfc juJSjlJ cj*L>- OL^jJt t ^ r * JuLp Juu L*j*JU 



1 t ^Uj^iii ^jii J j^- 3-™Ji J^kili cu*^ Hi 1*0^*5 

cijbouJl f^L^JU Xj^iajJl tj&ij V*^ ^J*~ *i--*^AiJl fU^Jk! 

cuiiksl iiLJ . Jb_L>^jf A^j jJLp tfiJVt* aJL^j J^>- U*U* l^JU- 

oJLff iJkU iiu^ at x, V ?iiji>it *i> ^ ;juji>Ji a^Js 

AnJL*jJ) Sjljtfl ^L* Jj*- l^PJL^. £*llJ ^ ;JuJj>Jt AJ^kJl ^ 

^ijj—Jl UjzS^ ,A»Vf Cj^i -^ J^ 



>bJI wfc5 v^U , f -(J 270 ~ 330 Eduid ^-Jit ^fcjJI ^yt J] v- 1 C#) 

. t ^ =r >l jll J^l aAUj Jju jj^JJj The Eicmeats 
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iiA^JS (JL*- - U*JtjJ Sjjl>*i> ^uJLo *jj**^ aJU UL>-I j**?£ L*^ 
_J jjfc U (>£Jj * (Transcedentai) * ^JUcJl *j^L+J ^^^LSJi 

t j^£xj £>il j^j L^US ^yC^j £3**^* ^^fU*^- ^ t £ik^* 

42*- J L \H i*Jt{jjl\ C^ViUt^JS wlJf.^^ liUi t:f l* *^iJ *^XaJjj 

• j^UJi (jj^jr^oJi *jU*J J^-1* *SL*jJt ^e ^*-i ur^ 1 <^j-*Jl 
Zjzh £sl J^ro Transformation Lorentz j&jji <L>>iJ ^j ^J^iJbj 

;<Jtdi 5JiU-*JS a>^jJ iJ^>*£*- 
df Wdt i - v*/c a 

. ( V — i ji>ajt h<jjL^* AP^*-Jl 



ujj *jjUi ,>aie :^ jU^i a* .t^utft k^d* l>! ^ iW s^ v_*J* 

t <t&S - 185^ :^L)bi1 ^* &U# ■**** 'tt^ 1 *Wj ^ U ^ 1 
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To: vAPW.al-mostafaucom 



frUAAJ! i^L>f *iU*J Aj^jJj.jJ! Li*L*L*Ji yhs i~ij+* t^JLf Ua ^ 

lUUTj 5Jt$U i^AJ L*^j oUVi V^J W^r*^r ^Ui^U 

i^L^L^Jt >,JU y* Cjt&Jb £UjJ( U-^ £>** ^ Jjt ii\ 
U908 *U ^ *ii&j H-Mjnkowakii ( j£ M »*j&* OL*^* ^+-^' 
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*%**z* U^StJ iJ^-ij ^U ^i OL-jJfj OlSUl g*^' '^^J 

OtfUjM 61 ^ ^U*t ^t 5*^UJ? iUiiij «>Sl ^ i}y^ 

^ Ot£*^i) foli**^ *Ju*j toXij t^**^ 4a>c^ ib£ ^i * 3** 

o^jjla Oj-^jj *L*L*J? Ljj: — 4 &j£-* >LSL* -u^i t»>L* J5 ^^ 

i^uJLill ^Lp-llSi c ^ cjiX^Jlj £j*^ S-t>*j iJl™* UJl>4 L» ISJj 

oNUu» jj^-ill *jL^ ^ ilt*»*Jl *Jl* ^ ^ju^j i^JLSl J.Locke 

C/V^Ui ij^jJt «yUilj t^juili* :o1 J^tiJ* 1A> iL|j ^> j£i 
•jJfcU* 61SUJ! ^ *>>- JX? *^/l U*Jb4 iijjbj ^IaUVI 
e b« . t*udl ^ ^ Uui *LU, ^1 i^iJl ^ >T ,^ 



,225 | ^» *-Jj CO 
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SS ^> btj a^JxaW *X* aUI <*-ji) Kant c-jIS JL>-j Oji Juuj 
o! ^^P- 1^^>*J j*^lj iL-jJl Jj^* ^i B V 1 ^' *j>^aJL i|iP ^^aj 

Oj* toA-siSUiJI il>j! Jl*j ^giit ^JdL jJui*Jl ^OxJl jj-*oj 

Oi CU-p- <>* Locke ii^J <J\ i^i ^JUt * — i; <JW~mJS u^^J 
^^SLJjSj^ Op t^^S^JUj Ol£*il <>■ *>r ^ 6UjJi ^ Kfr- 
^U UUJt ^Jl o^j-fJL U aJS^Sj^ji ^ jik*! ^JUl Minkowski 
U4JL41JH Jjltfj *il5UL OUjjS 5Jb-j Ij^i ^^S ^u^ 1908 

jj^aJ ^^*J V Ail ^i* Oil Jij i 4JbL* i£*j,*«j ^J ^^Ij^J! 

ikaj» tikaJi *JL* ^JU Minkowski ^SLJ^S^u JJLtl iJLSUj 
tflj t *U^L j*JUit ^ isutii * A* Sp^a^^j point world **JUil 

£^b~ JUj -d ^1 World Line tjJUJl J**-* U* jlU t^^u 



Wiabrow: The Natural pliit of Time, p. 270. &) j 0) 
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3j£JU ^Vorfd Tubes t^JUJl cOJUii cJLU JUi *Ai**Jt 
World liaes pJUJI J»^Jk=*. ^ i^^*j>* aJ? *jtj^i ££** 45*j* 

^J ^1 Minkowski tj£*J*j&* *i» ^JUl ^-M-Jjll kJj^J! Ut 

^JU^ljJI w^oJU p ^J ol£UJij OUjJl ^ iiil^u* JaiL**^ ^^Ujw 

U~i AyU jlfc! ^JUJl IJL^ *^1JUl jt^^ill jjU^ OcV^J 1 
, Space- Time ot£-jSI jf OtCJi .* OUjJi Jbv 

*>"LP tS^ ^^ *A^-JkJS ^ OJiJU-V! wil^J Ujulp* :S^ti 
J^kj l^SjJ ^1^ Lib LJ U£ .<*UiiJi) oLSLJij cijjl 

*i.- t aaM ^1^5 J Ui^i» 01 U^ t^L^iAJi JjJUj is^>*3r i^L^- 
JjIj^HJ ^..Mt jl^JuJI Dji *£JJJ£,*LaJ j-*jJl ^ tfj&** 

ilOjl ti *JUJi 0j£j \XfoJ ( bo* ^ji!^ t-LduUl L^ji ^ £>_>^ 
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1~>> J^ ^j^JLu* ^UkJ ^UUJ Jjb- ^ Jjf ^^j 
iiiJij Samoa! Alexander jJtt**£Jl J>>*** ^j*~L*JS ^i tjtsC«jJl 
c^JJ ^Aj 1918 - 1916 *>UJi ^ u-JtJt ^! 431^*1*^ ^ 
(Space, Time ti±»jfr Ij OUjJij OtSUl* Olji* c^*J 1920 f U 
JU-t lib tdldjJU JU^ Vl U> U jU^Jfj OlSCJU ADdty) 
jLjftsJL i JLfi JA w^it tfl ^p Jii**^ i+j^yrj 6? ^Urfl ^^JU 
^JLfj^ L^j t5^U j-iJu (jjS^ U* <**£! ii^JL» j^-^ 1 olibjXj 

-Berkely 

^jlS^ i/^fc 6l£*jJl ^^u Ju^ilwJ! IJL*j tc^JI ^U^Ji 
(^JUt j^Jii^JU .*^Uj? ^^U J^lIj Vcfj* '^ Plenum Jjjj** 

S 2 = c 2 t 2 - (x 2 -*- y 3 + z?) 



.174 . 173^ 3,-j! ^ ,t«Jij LaL^LJI '.j&S ^ruy. (I) 
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<pj— * t*^ ( c ) < ^*-j7 > * <-*jI— J! iJiUi^JL; c— **9j L-»^ ^-xJ^La- 

J} Dj' ■/•_■- S^-will S3jkJl ifj^Ji (^J^»ij Cr*^ ^ * 'J - ^' 

»iJLJi Jl[ t-iUoyj . (t,x,y,z) <y J5C3 j^^a-jU^ ^ (s) i**» tJ ~& 

Lorentz 

_ ^j ds i JL<3 (t + dt) ,y0 ^ (* + dx, y + dy, 2 4- dz) Jl 
^ i >ik*JU %Jb g^t tgJU! \j~tSij ^i^Jt ^l - Wbj*» 



.210^* *-JS (2) 
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ijl ^ItAi/jUtt *J^ti: Ji )i> j^j .OtSC-jJ! &* Bits JftS* 

<Jl>Ji *i> ^ 5-^UJSj <i^Ji &J& i*JU*i ftflbsilj -wiUJi 

Uf* j^ ^t Jlti ^i : ^Sl ^JL* ^^i (fJJl tjiL&H Iju*jJ 
O^i pJ ^j *Ufe« OjSL^ 4-iiM Jl^* jjfc cl^ i.^* d\S 
\i±\j* ^SbjJl j^s Oj^^j . « Jtf jul* O^^UUm* iU^JSj i^iL?Jl 
£U-LJt ^ JU L|J>tf ^i SiUi>L bi£*jS\ *U>JL UUj 
^ a^UnJI c*ii4 li£»j 3±>UJt f L-^Vl jL~* ^JJj ^Jj-All 

SJLaj *UJ^|j S^UJl ^Tensor jj-xl S£>Jt X** 5 ^ al*U)JU 

l^JL^ ^ ,1'.' Otf JjVl ^L*Jt>l OV Minkowsky ^j-SL-Jj^^t 

ju jj-Vi aw u~, oi£*>u u^uiJs <*-jMj j-s^i v^j^ 1 

trf ,j^r*l Aiti ^ ^liiU ltfJ> *ib ^S i^UJt S^la^Jij 



(^1 JU £kfcJ Jlj> Oji^ ^1 j^rfb^J i*j^*-j ; (SJ^^Jl Ju*£M) Tensor {*) 
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(1 V 



tsH (>*>*' ( " s* - 37 a^** cr* * ^ **-** £>k* l£ JJ! <Jl>— Jl j 
iA^VU ^ ji-^U ^i^,! flj^-I A™i; j<»j Jjfc fSjJL^. *!_£-! 

uj^a jt *u» uiJi jur uuj * ^i oij^v i^u* ^ 

dl t^l5Uij OU)JLJ *ZjJl>J\ ajj1S\ ZjJ&SS ^ *Llj .Photons 
i^j&j Cji^Ji U-L*-j U-» Chronon tiyj^3\j Hodon Oi^\ 



,225,^ «...<> (1) 
V* ^Jt^H J A * ; Sj»t-Jl oijj-j ji^fl! Ct! SSrrog Theory iJajiJl iij&Jl r.^ (*J 

, (Science Digest- Jan 1986, p.4) .itlSCjJI ^ iJUbil JS^l 
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J XTbomson Oj***jJ g- * g- (j* J^ j*J-» <JL!UJS J***** ^JLaj 
ULJ ^10 X 4,4, SJU ai "l0 ^H 0^ij>3i R-Levl ^iJ.jj 



13* 1 



i^i cf)y>- 10 tSj^ iJ^J Proton tiyjj^t iii£ £ij**jj 

*JLa /^j Planck's Constant tiiJ!>L> u^jLJ (h)j *j***it *^j** ^> 
iwijll S^il! ^Li] liUJU* i+J j**i*T ,** (t) du US j^ji iftUJl 



°\u ^ ^ 



SJU i*^J ryU-j t\yiA ^10 ojJLij VjJ» Lui*AJ7 Gh /c 3 



*J7GBi 

5-JL»j *JL»-j j*v»1 j> juLM 0^ *-j-*aJi **j— * (jpH jUJt*Jt 

.,^a ^> j)i>- 






WMtnw: The Natural p&iL of lime p. 204. (W 
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^ *£ : Crick *iL^ Ut-*"y -^t? <SJ-^I frt^Vl JU J*U^j 

y* 4*->«*i ^J2*~& *J*r C*>> Jjj*^ C^j^aH «^>* JT^* 1 " >^*3jJl 

uj^ ^1 a /ioooooo^ zjsjux) a^MjS^ ^u^ c^s^t 
^ijui! v*** 1*- iU~ ^Ni ^ ^i.UWi 11* ^j 

. .^jM\ i-jJLJbU ^>*_>JL 
Cw 11 **^ Osbj^^JI us*>Ul ^=j 5_k*^i Ail— Jl £Ljj 

/^(ji^JL. 1/1000= C)jjC*itj ^jjC*l\ ,j* 1/1000 ™ 
-^ O^ii ^j^l l^jJI J* -j-*' u*~ ^ *% 

.L»u- ts*JU disu »y; ijj«. &t 

Jjj tIJL* UjUjJ »i^fj ^rr^ ^' Big- Bang Tbsoiy j»JlpVl 
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^l^^Jl dj£H SjSU* Uii4 U i±l ^LiJi^ ^J> s^VjJS *i* bj£s 
jU»)M J^Ai ^ dUi jj* ^JwJLpJI 0>5L*-j t^^>-jJt ijjf j\ 

^ O^Uaii *iih£ dtilS j bj£}\ Sj^ i>-jA L.1 . Singularity 
JU-tj -OiU oylii* ifa^JJt dii* oip jt^iTi/1 toy t3A|j ^U 
^ij*** jU*i;V? tJu* j*j> jXam itu tuji ^ ttf**^ a^ 

CUTIS' t(ii^ OjJU ijU! ^jj-ij^ jl ■>-£* J^) Jf*~*ll ^^UJl 
(jgoJl ^jJt tiUi ^j • L^ 9 ftjjl^uJt cj!j^»aJ1 ^ 4j*U-**J1 



oL^ijJLJlj <^L**JSi i-j?w 1 t 1 A-SjljpVI ii-* *L>- jljj 
Lu* ^ O^LLUjI f jd\ * Expanding Tlicoty of Universe t^jStA 
4 Red-Shift t*i^*>Ji X^>-jJi» i^Ui aj .,,.^ cu*U U IJLaj 



.67^ OU^ ^fc ^ j*.^ :^s> ^^ (l> 
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cA^iJl ^ E. Hubble J^* ^ J^jftS y^UIl ui-jt 0Uj 

i^-a i ■,...»< JUjjj (v) u »j^b> Apj*« oii *^~» t^***i 'jr** W^^* - 

^ >-Sft dj&S V-Jl U^JUl ,y ^£,1* (jiJL^lj 0i| jj^ad 

^J 0>-S Ojjb jd*** ^^ J*Uj jj-p^iJI iJU j*?*0j* <>£*i) £^^ 
o^i t4y£ti ifcj ^*j ^i c^VUJ! wii^e &i*j& ******* oT x^ij 

il^LJL. ^^f OUj J^-jhj ^£Jj .Cosmic Time *^>£Jf (j*^ 1 

<^-jJj ^If^JS J-£ ^i ^IpJI -*-^j^ £>&Il L>j^i l)I v^Ht 

ojUI^jVI £r*^r c#* ***** ^J^ J^ ^^^ * V^ 



,246 - 245^ ^yUl ^* OUjfc S>* (l) 
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Ot pl*l USj Entropy ^>N1 fj+i* £* U>^^ J, U^lx. 
Lj 1 ! cr^*e U^ 4J o^ ^*it £jl* j^J *xAjj ^3 0jS3! ^uyi 
/y»jjl l^i jJaJl) - 4*i 5ijjf*j^*Jl o>U^**»*iJ iL«lir ^j^ji 5Jl>. 

bwj t o1jj>*-*Ji £> (>*>*j j tf V ^i^jJI ip^-wJlj 3jL_*Ji 
i£jL*2 jLpLiJ) ap^-* 0|i tiL>\js**+}\ Jj>Lsi Hubble .La OJUJ 

(j£-*^ L*f jl Z*j~J\ ^l SiL**JS £*^J £jU~ ifj^i a*-Uiil 
.<^jS3l ^jJS <>JU ^&S) I/H L^lu <*> jj^dl 

-uJL^J 0L*Jtt*w JJL& d)i ^JjU 0"j& VW^ ^^ ^ 
*JU JJ--*j ^ ^k ***** rj^i &^ J!>-JU i^gUf iiU-A oJLf 

tt*UJi 

^ *?*?*-•* *jj***iJ *Lr*W* ^W 1 *^ 4JU*wij u^-P' ijJ^JV 0[* 



151^ ij*JUil <>j*JI i^ki :j*13)1 ^* y*U .> (!) 
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tW ^j ^>* ov~ d^* 5 a ^ r^ 1 jW-^i fc>u J*- 

ttf till tdUiS-j l^JixJi jt^iiVI &ti J^ JjKB OV lUjU; 

j. Kij*Aj &a; ^ Ij-, ^j 6j5Ui oi» j^Pji >T ^Tj ifcj*j 

Cr* ^"J>- fJ Cr*J Cr*j^ s ^ J f-^JJ U!j*-t iJUo. *JU*j 

j^SUj ^i^kiJi eJ-fe i«t^» £**>> *•*;** oLL~>- i*i* IfJUJt 

Oj53! Oi . . . 1 TpoJl <y i^yi CJj ^ US^at v^tSJI 

Oj£U XisLgJi Lj\ ii\j . . .4^1 ^ oKJIj oU^i! jtf, UJ 
fife ^i a^JI j^d! dtj tiJ^Cr* 10 «j* ^^J j>ii^JS 



.67^ iiLjft £pfc ^ ^^ ■£*;* ,>*— • 0> 
.47,^. ijfll t-jii L*» -.^.y. ^t .ij ^Jf ,j^i«- .a (2> 
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Ji lj£*}\ iU.Nl ^i 615UJ1 ^ JUiTtfl ,>*^ ^3jVi 6^53! 

^J* OLSUJl *** T^^^t *^>»j *-mJu ^^Jt ,** LJLfcp L* \h\j 
ItLii All tiJUiij JUJfCj y*j}\ t£\ ^4* i6l£JLS £:&JS aUAft 
*j-jdl iiUo £^j ajJ^J* ai!Ap i*Jij , «J4jIj *j*aJt £^ 5i!&* 

*j~£il JJkw U Jkifrj t A£j±]1 ^bjl ilUaJt i£ot j U5 ^ct t *^>J 

tt>J ti-UJl x~~Ui ^ OLS^»b±a dUjJij Ot£*JU .Uu,; 
<xA>* UJ U*i * 6Ujjij OlCJl ij^*i* ^ Jip -U^rVi 

t^Jul ^^ip il^uJl c^jLjtxii I+zjia^j ^UrtiwT aj^JLp LfjzJt 



.i 



-38 - 37^ ^*+i ^jilww 
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iOfjJafl ^jjl. ^ i^ia; ^u iu i^JjL Sjjit j^ij t't&ui* 

JU*b J*^^ *jrtt^ '**^ (j^i W^j-** JbijU UJU^O .*Jb!j£# 

<;! Jis^h U5 il|db^ c-olj UjUi ^021 jtf l^J^ dt U^rjU- 
^Jl If&j** J+** U^U>j ( jSSl Lfljb (j-oi^ t^^- o*lj Li? 

jul^; *UJt ^jJS ^^Lzj lf-i t^Sl^JU 4-j^jJUj . , , U*juL1j 

LwjJ * UUJ £j+j$ *-*** J± *J-**" Vj*** W^>^ *^J LflTA^-i 

** *■ J* 

A. JA*J tj ^jujJI ^^JL^ jiL* ^-ji 0l5s-*Jlj - l-^-jl>bJl* j\ j^JL* 

plH~J l>1 (^*JJ c W^ <l)1£*J1 *-JJL>tj ^LjibfJl l)^ . * . > 
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?^M*LJi jS'Jbi *J $, Hawking g&y* o*^*" dyk 

* J-£u*Jl ^| sT*^ «>* <>*^ ^^ ^^ V***"^ ^J *Jt>-* 

cO^Sl £-*>y *rj^' c51>^-b i ^P*-j JLWi J^j < W 3 " 
jUxilj <*~j£AjJI ^rW-jiS <>• A*J! /vj 'u^sJl jl~-£3j 

J^i^dJ ^jXw V O^fUJl eJU J5 ^yi* W^-*ji J**t +&J-3^J& 

V DUjJi ^t tk^i^Sjj £LJ tjj> -LJLiJ Jjij U^JL U tJu 



,213^^ ^>Vl jJljJl ijJ& Jtf <2) 
.1(57^ o*i*bU r& f*L£* :*^ui <3) 



95 
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<i*i>- j»t **>>»• fj+i*l t*j5li J^^^ ^* Jj* f^jJi SjiUJ 
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i^rj * <-iUi t^i **iJi cMj ' iLrft^iiS ^^0 i}jXfi- <Hjjb\ L*j 
t^jiJl j^ijJ! <J_* jiiaj ^JUt jjtj Conceptual Time t^^SUii 

,^£**j} jap t^t ~ ja*J! ^ o^j^jj aJ^>jij jjfcjf apj^^j 

J*** jt jSa J^-i ifiM >aj Perceptual ^Ij*^ ^jJi iiliAj 
jl j^^^ ^V^ 1 j>^l >* l£* Percipient iSjJuJLl <~~JL ^JJt 
Physical ^U^ift <>*jJi iili*j - i-^U~ *jj-*ai ^yaiJLJt ^^aj 
Universal #i* j^ t ^jJhLUIj ^j^Jail *JbJj <5^* jt JULiJ ^*j 
jj* j Absolute jikUi &*_$ «iili* *J * ^^iLJi <j±j>*aiii **i^3- 

<jL^.Li.!i LL*ii* ^1x5 ^ $jj t*Jf <jLu^iif lp - *^ *0' j^j** 
^ i Plato d>U^it alrf 01? U tJL* tOlSUJlS' *..*£* < t# V L - 
Aristotle jJk**jT* a«jJU Lm t^jS*!^ ^t **J Cj^j'tf^J* j-6* 



James Jeans; Physics and philosophy, p.57. * 1 ' 
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* 

tAi* Descartes OjlSCp t j-JJb*J! iL-^iii jl*. dUj^JS jbjj, 
OUj ,Ji\ ^~k)i DUjJl Vj ^* L. OlS^JSj C15UJ! ^ ^j 
J\ p .,.V.H OU^JI t^jUJl jJUl ^i V^UkJi ob^t 
0W> OUjjIj Ol£Jl il . . . i . i«S>J| * ^ ^JUij oUi 

■ S ur-^' $M ->t LT^ <^JJ <^» OL.J OUjJlj ti UVl 

jij SJ»-ljH ^t tLJUj JUL, V] i^ia^-Vi Uj t Leibnitz jsU 
. iiulfcUdJ ^>i>J! ^JUJ f UU VI _^ U 6UjJLis ^^Vi 
,yj ^^1 -i*- '-**; UJ UUi^ c5^U* ^JUI Kant t^jL£i 
-w* *l£Jlj «^M Cr' J 5 " i^ '6^ Ljj^ .i^j ^^ ^ 
^jil v'fi *<?mt ijS, £** tzJ\S l^i Is**!*: gjU- JjAj^-j* 
*M OsO*** ^ u J~~ tf-UI »UjJ( JiJt U^ 4LJ ^ 

**• j>;| .tfi Kaat cult& U^, CilS ^JUt He^l J^a U 

Jj»- s^i «J> jj*- > ^^j j* {^. ^ t - uu . 
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6l*>l1 Lf^uJUj thesis <>l£*Jl ^ J^J Synthesis ^j^^^miJ! j\ 
£jlX*Ji 0* ti™>- £p* (c-Jl£) jj*$JUjJi iljLiu L*-w tantithesis 
jl tAijUJi ^tJUL Vi Oil OUj£ V o^JU OUj^^* OUjJlj 
OUjI U+i iiiij^Vij is^jt*!] oUiip Olt^-ij JbJyw £>^j£* 

^ -uLiU; tiJUt jjJLJI ^jj *^ J£ ^Ul ^* ^dl-SSyJI 

^> OLCJlj OUjJI Ot JU jji c5-iJl Bradly ^Wjj J 1 ^-** 
^UiJ! JU U+fii J OlJ*^ uiA •»-*"* *** <J* C^s 2 ^ 

^^ U4it Ji **JU OLCJij iU^i ^ JS «*3>. f .1* 01 



.234 . 22V Wi-W *i-UJS tiUS :,^l«J) X* yJ* •» : < 2 > J 0> 
100 



oL*jJl ^L-f ^^JLpj ^LijJL Vj ^j->-j N **-^ B Henri Bergson 
i*j*Aj ^Jlmi\ *y>-jS\ J Lr Jd\ *j>-j j* i^rjJ! OLSl 4j^ 
OjC Ua ^j Duration <*j^aJU 0_>~«sr^ *L*-*t ^ <>&££ >$i 

J£Jj ^i J£J * v*U J<Jj ^^rj J^3 OL-A-Vl Ot^i]! 

JUJL *£ **j^jU C}U^lJ O&^i ^tSUiij OUjJ! 0! US j 
J*rji 6l L^t .^Ui Vj t( >.j djjb ^^uf ;J jj^s {jZU, N 



.234-228^ U^L«j UJL31 UUS r^U^Jl jl* ^ ^ : <l> 

.457^ : ii-JLifl ^jM jrj* (2> 
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<-ii ^j^ *£*1j *>j^j a>r_> ojj^j JU^. ^^JU ^b^ 
ij*k <Sj^ 4 j^>- Vj ftjj-^ t>^*j V j^5 &*j UUj U-£* ^r^i 

^A trf^ 1 f U ^ *^ b ***** cN *<>*jU L5*J*~ j^i f ^>rj 

Jsu^^t ^ c^Lsj-jJ jo/if t ^y*** *-i ^^J ^ IJ^Aj * ^^j^ A J^J^ 

C)LZ IflLS VVi?* *M="^ * t>*j^ i5Jb- ^uaAjJ ^1 Lij^Jl^JI 

,^>Vi y^^ jiu*ji 

Neo~ ^a^-J! ^^J^^J! ^Lki^j JUJI J-**** jJU o^j 
^i^^Jj cJtfc^l cUo- ^a J*^ ^* ^jJS Ot ^i* Hegelians 
U<a*l£ cJO V £}*$ ftj** - *^H jt-*^lS»U ^1 t-t~i (>«jlt fj*** 



-457^ ; ttJLiJi ri^jt j^^* (1) 
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(^>^Jt (A bjj~L*j p^i Neo- Platonist <I)^j.L>«-»JS O^jj-l^^iVS 
tJi^UJf ZJL^*J\ itUJiSlS Cfii Cr* ^ *(>!UJI o>SJw» ^jl*.} 

ikJ> * <jfl* fz^ ^i U* U J . . fr ,.. J Ij ^UJU . cJlijJU 

.Uj^ U-J a-*!^ i»5U ,J 0%U4i OiStJij aUpl ^ 5tf 
A system <4~ibU ^i*J f U*" OUjfl £)t JJ J^tfi gs U- iJUj 
jJbJL U* ij-^Ji*Jlj (*UiSfl 5J*»J jJ) of Temporal Items 

. C,> £Jt . . .oUa^ail *oi>Ji t *usVi 

^O-i" ^^ ^ ! >* U jLj ^ 

^JJI ^VjJi Ji^i! ^ ^>Ii dp ii*l*Jl ^3 Oil j* ^U 
i§Ji(j^-j ix^JaJI j*\j&J Ot-JVi SLs- A5t5jJ ZJu&J *j\ t^^ 



Nfcwioo-Saufch; Th* Stnicture of Time p.2. fO 
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^L* Jjj U* ^jlpJI jjJl* Jja ^n JL^aJi ijwdt a^jJh 

cLf^***!! ->JL* j* Cr*J-^ *■** Aristotle ^^Jol**^ tjJ r^JL^j 
&j£S *£l&j * JjJUj *jX* jO-4 l*jf iJLfcj *J-5j *i*J* V^^ 

t j^jJcJij cij^w-Jlj tOlSv^JSj A^j,>iJ| Jj^jJLw UfiL-Jj^ &*J& 
¥ibVl aJ> ^ i*£ total ^1 ^k^ A^fiU>mJtJ 

^ Oil j^tfJI j* #o>-j ji*JU tJJUJi* ^yt ibVl *JL* **j>* 

JajJIj t-^fj^b ^^^>«»! iJbaJi sbVi >^ .^jJt 



• 192^ *-JS GO 



!04 



IJL* t^jil ^ Ujg ^Ji ^ If^i ifj^Jij ^^ <y ^j* 

JUL4JI <*ij^JLi J^Jb L*Sj t J^*^ AAi>-j jiwjl aj £>** ^ 

Ji j^ u jjtf at Jj ^yu-s jiJi ss> *[■ ^j^i^SjS j^i 

yi^i; Vi* lilUJ N ^Ji ^UsLSJi 01 JUb rf £<** J*j 

^U^-i i$j±A SjU^w jl t up^j ^j**- I44JJ Lj'j^h*" J* ^M 

f Ji u^J**" ^-^ ^tit ^ *^3* *^^J ***-* V"* <J^' ^-*^ 
^j^oii J^>u (j>JJ ii-iUJS SJb-^dl) jlgji! *^^° ^j * WjH^ 

, (1) ijUjVi *j^5! ^iSji ( r ^iJ aiiUM) JJU1 iU^ 
^JUjJt c--3^JJ LjJ^^aj jj*^' ^r 9 " t 4 ^^ 11 ^' <J^*J 

1*5 tS:iJL>t^ o*Jlj-* ^i ^iUduJi i*jijj dLjJi ?-U^ Ji*-M 



105 



^ — *JUI c—JjjJl*j SJ Ly ±j>*z5\ c--ijrJU iL_jJ»J! l(J5t*^ ^i 

^^3 lS^I^ ^>=rj j* o*l ^UjJU ^pLtJiII jj* JJLJl jJUsl»j 
. Jkii syJ^U ikJj-* Preeminently SJL^U* *y*Uai ^j^i jjH 
_i 4-JL^^*-Jl ^UJ*jJl J^Ubj Vr^ U^jt cf~0 f^^ ^JaLjji 

. a W > ijsSJl d& £. gull 
R-jJij JjLJI ol J. & Smythies^-^U^. j^sii 1956 ^ U ^* 

^flj jj tyj^j ^k-j u^ls^ V^ 3 ' ^ifcUJi olo &y 



.26 - 25^ J^JJI ibjil l^jJl f l— ,/J ^ -s C3 

Whitrow: The Natural phsl of Time. pA 13 H &) 
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-uLUJl JUibU Experienced continual (WjW J-«ai* J-**-ili 

u-^J tOU^Jl Jfcu ^ A>^£ JAJt ^? ^ -ui j^kJj tOU^it 
aJU*l! JUiVl jt ,J3*S\ iLLJI £^ LJjj t JiJl jJj OLjll 
OUjII ^> ilio; ^JLJI 0L«jlli (ij^j *A*Ju* U ji^jj OUjJJ 
fJL* ^j UJlji gyt-J- ^r>i ^JUl ^p*— JaJl 0L*jJl j^Lj^JJ! 

£>L Jji ^j tdUj i)Lj* OjXe J** ^^ fb Ui t JX*JL 
6UjJi ^1 JjJUI (>£*?* tOUjJU (JJa ^f) <i^U $jp^ J^*J! 

^J ojL aJL^JI ^XJ^ ^S/i ^^ ^ ^^j tiJl^) *Vj 



,250^ i|S»-U> fcJLtll LUal Jt^-JI ±fi x«** +* (I) 
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c ^^J^LUJI ^j&j *L>1 ^ Kantian ^L^lt jj^eaiH i^^J JLSJ 
jj* w^>- ^ J^*^ '•—A* hj*J <&£* Sjit^I < _JAJ*ju*JI tJU ^ 

Kant oJl& U^ U* IJL*j <l) *jAJl v?*P j* iljJuJl ^JUi 

toULULJf ^ i^JLU, OU>U ^^i^J! ji*Ji Olj : JlsLiVi 
jt Lj3U jl J\ !JL» DU 01) *jL»J U-iS ^ *,>«jJ1 u^i**^ 

v \x^j ^>lj ^ujj ^v~ >l~ ail «>Jii '<«y^- 



*V* *>^ 1 Ui^ : ytel &£**& O) 
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j* SJUbj t OUj Oj-U SS'j^" V j *^j^- Oj*k CjUjJ! jj^* 1*^»j 

J^jL U^j . ^i^aaJS i^JL^JI ^a IJi+i 1 *JL^ LJjLj ^^Jl ^ 
u^ 1 1/*, 15 ^ °>^ u*^ u^P* aJ-*-* ^ t^J^^J"* 

i^y^ y* USj t^jUJl ^ ^^kiJl ^jJL dj+j* JiJS dV 
ii^JLI t^jii <-i.J.«f-C l*Jb> ^ ^1 SbVl j> osi cJ 2 *^* 

^i*jJi *UaJl it j^^j Leibniz y~J Ip i£& ^1 Reductionism 

^^^ojhii J-jJI ^JL^li Ukj, Lsy VI ^-J 

l^Um^Ij <j^^uVl ^jPoj ^Jij ^^0 (^j^t u^-^i 

^jJ itU cSJ^^fi ^Lrft U^^i J& ^ c> ^J 
Lectiones Geometricae <j\iS ^y Isaac Barrow jjjU iJU^j j_* 



Kii&feaaamrii Biography, p. 467. G) 
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* u*j* ^ V UI * !JU JU J.U ^>Ii ot aib >> >^ 

^1 ^JUJI JJU^ dt JJ Space *Uii illi* u! *i-»- * VS^ c^ U 
<*J ij^J ti^p-j J!>i Vj t f JLiJI ^ U*>w 615" UjUj^ (U.J* 



^t^.jJUM 



*>&• iiM 4**^^1* uUxJS ^u^Jt ^^ £>l; oS(Sj 

O^Jb A-JiVi jj**<a£ £>£*j wL? ?ii) *>*j^ *^ <^*d w-iXi 

aj^jJ sjju^* *L-^U~ Ll* (j-^j-St* ^£HJ^ j* j^»^ &j^i *0^3 



W.R Newtoa~ Smith: Tbe stnwstwc of Time, p.S. (I) 

Tb&t m Scion* and Fhtfosopfry, p,2B. (*) 
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j-idtj ,ftU5U* u^i ^^ t>iVj '^J* 1 J >r^ kjjj+*$\ 
^*J j^i! Oi iJLc J^d '^^ * <U**4j jLju 1(3* Jtjtj* 4 sjl>- ,JLp 

«-^^jj , Arrow of Time *^>*^J! {*+-** yJix ^w foU ^^j t^J 

lf)^>- ^y* ,-xl! Processes oLJLjJS aJL> (U-U? i>^j ^L^L-aS 
*i> t4_Jiim ijjjJ UjUl* ^JiSLi Jbu ^ ^jJS ^J^ <>£*^ 

£j* \j~mj OUjJl U* Li) f>j 0>&J i^LJi oi^j ioSUj* 

SUJt ^^JLi i^ il t> 5U d V Uxi) Oj^j 4ijSCs tf SUJ5 

.OUj *^ oil ^Wb ^^i* 
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ajj^ojl1\ «L»>Jt c5 Lp !jj-u*i^ S V^^. OUjJ! JL^aJl (j-^ij 
sUJt -u ^j JAi+Si U^ ^ ;L>Jl Jl os^ J, Uj^ 

j* ^j . Lsb f u>i" ji . U*± jf lyu o^ of u! ^ 
o 5 ^ ^ * W* a*^ ^' 5i b ^ J"* Cfjfl j** 

(1 t2 i3 ;4 i5 t : ijJVi 5~iL->Ji 4Jl_ji*JL *i* j^^' 

Ji*J V IL — " *tJL*VU 1 5- *4- t3~ t2- il~ *0 

dtiJ&j iJl^ i^Ul ofj^i (ijljH^VIj 4-H^jyjS | r rrt 
^Jl o-bjjwJi ju4 lL*J 0I4J Nj I4J Uju V <^JI Ai-JUJi 

i — 3-t 7? j-*- j W-""* u^ 1 ^**^ -*' vjt-^j Kant cxjLS* L^LiL^ 
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^-•sSjli ^.vJLjJt j> !&> Singularity bpixJI* pj^Aas iLjI^jV 
OU^AJ kU ^ue U*i jJi^Vi jL^VI S^lW «s**j U v _>- 

^j *<j yjj v ^jji ap *jijii)si ^^ *j u tip - o^uaj 

J-^J ^U^ ! u^ J^ ^ ! > ur^ 1 - 15 i/ t/*^ jV f* 
wbf ^rtj Ui>l Ji>JJj OjXJl ^*j^ Cj\j*JJjj ^j£& £yj3\ 

*(&J* O*"*^ ^UjJl ^rjU" ^5 J^-jjl 

tjik* ^ji-itAL* UjIj US Newtonian ^y^Tj^Ul ^jJi L*l 
^ tf*l* js*j U* ttiU^ 5U- Vj ^J ^ ^JL^V 6*1 ^4* 
^>j ^>aLJ! J>Uj*-Vl yiU: *£-^>- ^ ^aU ^^i jl^Ij oT 
^ _K>* Vj *i*UL^Vl *JL+* XjuJI jJtij V 4;i^i, ^UV 

wJU? jlt| -GjS' ij^»- ^ ^U , ^iiaw jii ^ii , l+UJj-** 
tiLi^Vl fti^ &Jt jit% V <i^ ^UV ^j 4*UIl *iiU>.\l 
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j;M ^iSiS^S jj-*ai!t oUUly ^^iJl ii^!Aiifj ftj^o*. U-iU 

U^j . f UJS ^->Ji *iU JSlii Ai^s3 Uvjj ijj^ 4j jijf ^ 

Of Kant c^Jt^i iJU- U* la* ^ JJUJJ v^V >* 4>A^Jl rJUi 
jJUJt *3U* ^» SkK SUi £zJuj Vkjs*" ^J 11 *>**- JjW-i 

. i^ ^i ^ Uut- l^i U^L. ^ aupl - I 
* o*-*"*^' Cr*^ 1**^** J^i i^JJjt^ Jj*** _>* OUjJt ^ 2 

'4/M l^ 1 *** ^ 

^ JL>JU i*Jk>*_* *jj-«* J** *■ ^5Lw 1>j^a^ ^*J ut^jjl -* 4 

: <^UJl) JUi-jsJI juJI U 
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^Mi u^ ! tff -^J * Jla^jdlj ^J^M 1 '6^^ ^ 

JJfc**JI jUiJij Tendon ^^wJfj Retention ^^UJi Ski?- Ji^* 
«j.*i*-* Xf^* jj*-£ Uj|j ^ijSi s jj-** t# r i ^ J4* ProtentiiB 
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i j^i Lil - OT Ul - *J <y*J ^JUi CUJ^JU aL*3 *-3^ JUJ us 

^i) a . . . 01* jJ! c^V^ !>*J ^^^ i^LJ! ^Jj>-j U£*>» 

-(111^ 

jLii ,jUjJL OU-J^fl ^L-^l ^ ijjj <j&L-J( c^tJ^-fj* 
a^oifrj *Jj3*\* Ak^»yj v* 1 ^ j>*^kj * J**»* &* OL-J^i 

tS^jJa^Jl *^y V j^l 5*Pj-^j-*Ji ^pLJi \ZjS£> 4j\£L* i}**zS 
uUjJI ^jLp pSU*S\ ^J\j *Jl^\j J**** ^ j^J ^xll aJb^Jl 

. a) i|j£ jf fiS apLJL iU*Ui OVJ <* 
S^pj^^ ^1 ^a*J! ij|i ^ ^ilJUi ^>ii oJUjI SJiUj 

****** Sjj** *t^M up 1 ""* OUjJU 0t Kant cJt£ ^j—JjSJI 
UJUJj fcJlJJ L*-0>Jb **^US ^^i Sj^* t^-^' L-r -JL>JLJ 

^js^ j^ tj^-j -OU^Jij d\SU}\ *$£ z^j^jj jlkJi jH^i; 
^j 0LSUJ1 ^ -M-ji t^JUl jp* *-«*>? *0U*J)fS ^^-J <iL» 
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411 

^>-TLl^j i(>*>i^ i^JiU OU^l 7*-^7-i Lu^*J iCjU-J^/l 
<jJJS ^l^ lJjL Uj *^*^S ^Cij UU>-l OL*^fij t^i^j-^j-^J 

w»U*jj 5jJL*-*J1 ^^ixJi jL* ^j^UuV) XJU*xJi fUj^>*jj* 
V^I A* s ^j t^^ULfi *p*ljj *LjjUj ^^-Uy j-^jLj 4^Li>Lftjt 



II « 10^ j^jJl *J±*- Ij'M* ^j^-U <2> 
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UJUUj 01-Uli UaO^j JJfcL^Ji "Vj yr-*Ul ^-Jj *<j J^iji 

<*Jj> Ux ^dl ^ <U^ U^_ ,LiVi 6 JL* J, iOU^i ^p 

: <hW\jU Jli US' U>> .^j ^Uul J5^ DU^If ttfp! tj ^. J 
pjai; Jl Jj-^l a* w -** ^* tOUpl Wj*. ^ UU5i !i|» 
J^ir^J *OUjJt LhHj-» ^J ^IJU! jj> i^iljuJU JJIjJ. 

±j* iJdz^* igUlj «*UN!» ^y.j t<J ~iJi ^j *ut <^>J Uvi 

W» *i*Jj»«jr j>-Vl oX* J^j _ ixu* Cr\>*W s**^j hj&Uo 
- ft-y ^jjj 6_>>- Jl jj^j Ik^ ^ ig.JcA U;VUJ 



.5 . 4^ *iij :^ji; ^h^I x* -,> CD 
.46^ ^jJl U^- :j^LiL iji^U (2) 
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of j t i*j * ^r*j <>*jJi $-! j**ZJ llJUj^ t£ XII ^Vi t *JUJi 

tjUUiujj &*j& ^w iJJLip i^JUJl ^j ^ fj£»u* UVi ^j 

*luip ^Jju»* ft«Jij Oj*sL^ t^r**^ 

i^JaJU iJLs^ U iJL^j * SJb*- ^Utf ^jJU t^^ j+*Z*lli 

,jJ*~i V <>U£ tJ £^li ! JLJl UjU»l <y -ds-jtfj *Llj5 at i— -ill 

**L*iVb 44JbtXtJl tidJisuJ! A*Pj^j_*Jf ^yto c***i ^J^TJ* t*CP 

OUjJ! Jj ^ia:T ^^Ji SJ^Jj-Jt ^^ UL*J ±JlL£*j a« : .^1\ *-aLL* 
(jJJ jp-il«*Ji ,-*-*>*J! *lJijj j I (_^i £ .^s^Ji *Jt*-* lt*J^ a***- p-Jli 

of ^ji sua[ . fcu-l 1&J*** &*& !i#ij * j-iLJi ^ ^j a V' 

jJUii £j>«J Cd)IX*jJl> oLSUlj OL.jJi 0? X J^ L^SL-Jjg^* 

<>£^j 6l&< jJI t£}** 0| t t*^rf UJ ^JUtXwJi 0l5C*J)j OUjU 
j^^dj ^JLS^-jJI aUi-VlS IL^a Ui>I ^i UU ^,1^ Ol 
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1J» ^ biJx-i l*J djji Uijj ^jJI g> J^ 1^1 J* f L^-Vl 

ypM iUUzJ) ^jVi* JjVl ^jsis .(pkii IS^IIC*) «,ljS3l 
• L. r * : .H ^* JJUjJl i^Jbcdi cjj^_fe JUU SJUolj^Jl c^ljL**Jt 

jJla * S^aLU^ <l*jlj Jiil>iJ V iJSJUi **# LjJlSCJ iL#w*j^ CjjJL*« 



Jj^ USj *cfit\ j^ g-^h OVU t^UJi ^ ju^j ij^U 

i^L-iVi J^ ^ j-s-Vlj JjVl >> t>-jJl ii 1 pA.Uij^ 

U JL^jJL ^^tVl ja * jJi oV <LU-Jl <f>Jl ^ jijjuj 3j*rj* 






120 



a> 



«Ui a -*S\ at? jSj 



iLm&U ilii*j tl^U- *1U* d! ^^Ip LJju L^iJ! U i^p4j 
*JUi jjJu ^giil j-* fl*-L>*j C^Jtj*JS Jj* tj^rfL^^-NI iJu^j iJUiS' 



Kri&ha&murti Biography, P.476 (2) 






iiuJs tAjjdJ i&\y+S\ iJUJb ^u>ii ^^i iw^_ jl»j 
iL^aju* *L*i {}j£l Ujlla (>"jJli *>& u**** tk*y*i ij$$ *-.<r.*±)\ 

L*^*** ^j^u * ^1 V-^ ^r*^ ^^' ^,>^£ j**^ 1JL» ^^Lp 



*« ***' 



iJLjj *c)t#jjt *^** C*>u £/*** t^LaS a^o>iJ tzdjJJt f^j^J 

tft^lp- jjl^u ^ ^UwSfl ^* iSU^i tftJLit ^jiU ^t-^N! 
^^UJt ^jV^i C^ ^^J fc ^js* *>* V**U J** J*V *^ **i*j 



122 



*$$* &j£i *&j l*%pA Jbu f^ta-l IJLSoa u*~*J tijf&s i^7*J 
i^y-jJJ (j-L*-* JL>«-^-f 4--JS LJ dj-^J JJ***^ *■*-* ti^* 

t t ^UJS ^ ^ct vt>o^JS ^ JUL oij ^.A-.* Ujli^j il^j! 
Jl *ux**j ^UJl ^^LJl bJL*jJ ixiij^j dI*b jM*£L J^Jb 

iljUj jij™- iJti^iaui *Xk OjJ^j tiJLir- 4j^j«* jjU** 
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&\ ^JLp UJb ^JJi yhj t^i>JS i^LiKJi jj* £Sl Ji*JU 
Jjj^J! Ua*! JiJl Ot ^^L« j> U5j tttJb- *JU* tlLij diU* 

*ujl* (J^jw J>i» u*£ i-oLj^>Ji Qj^iJUij to^siJUf ^ Jj^t 

jt fcflJ cJtf OJ - olxftSlif 4ilS J> t*Os-p <£rM t^r^' <J^ 

JjJj jb>e-iVl Jijjtj 4j-ij ftoj ii^si CSr^'^ oUij->JU 
a^J^J a^J *U*>V! oJLa JS £Jl , . . l^kUJ Jkj*j jj JaSUrfj 
, i^^\ £ijd\ ^j >*i* JSJI) ^jJt >^ s ***^ V*j 

gjjjt *■! V^IS f T ^>^j^ ^ <* ^-^ ^ O^jJl J** 
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m a> «UJl ^ JlS- (JU ^ ^iSy* O^ ^J\ jUj 

4ijjj £)V * £y*J& l -**J F ' JJ-^ ^* !| -*^ w-a-^J! £r* 4JI jXjj 
iJUw* UJ» fJUj iiiJb^Ji Ujj^au SaUJI ^ UU~ UJU Jju 

t>^ JLij ^i Lfia.^j l*^ ^*|ji ^^u £j+ tjH" i!!r*j^' ^jk* 
£>L*jJi *-JjIi t*JL*Ji Lfij* i^Sjij ^sJt jj-vdJi *^j! :^l)L*rfjl 

. a> uJu *uiw ,ju yi a>u)i jaIj^ji VjU ibis v^Jij 

1 _Jj> bj <dil|dti 4*b£ ^i JLij ^S U4IP *ib Otsft—Jl *^^*> 



.55^ is^ ^jJi :j^ d^ (0 
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*jj LULwl tlj~*tf till ^^Jh 4jL*-^LtJi iw^ftJL* iJLJL^- l) X - . . 

f^^^Ji V <*li ^ ^a» ^^r J *i* ^ (j*^ <ji-ij j-aj * Subjectivity 
U^^* <ytj 0V 1^4 cuJLC ^Vi ^^l ^^ *w»IJJJ g-jU- 

t\^Ju 4ijj>hJt fr^^Lj* uj^aibjS *j+*** "-^ 

SiL^VLj (I^Lj^Ij V-r***^ j*~™ L* 5*^* t«Ji * * * jj^tjj t^>*^0 
l)j£i! A^-L^Jt msj^i-l ilUJU Ij^j jz*^^ !**•* i^j^j^ ^J 

S^ ajjJ <±>Jb4 <^UJi £lj£~U t^yjJl JiJj U£sl- U- U*LS 
3-pUJ! c^*--^! iA-£*j c^ytjJJ i^-^jJU OL^J^fi ^i — *A j^i 
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ol» -JlSLi J>»ii tj+piUj 8 Jjjbt* u*,* jjj * ^^^cJb jj^tiiUj 

iLl^Uoj Oal j^* oUjJi ^JL* *_SL*JS f^r^b --^b J*^- 
^^JtS* udUjtt iiLJi ^j^UJl oJtfj . \3£ jt *IJtf **LJL 
OLmJ)II ^UUui <JL* jui*s JLiUl SpLJI j! v^*JtJS tijj+Mj 

^ 0>SJ Of <>£-*^ i*LJt O^i ONI Ut . *UJl JU>w pIjULJI 

"if L^^-^^* Ll*j l>L«jJI ?*^v*l «_*L«Ji *_*j (_^ L r L " J*l«j 

* JVj^VS ft V-u UjU-f JU s Jd Li X*U U^o, ^S^pJl J* 
^jJU \zzsj*+ uf+*^> V-u Uj^j ^dl ^ ^>«jjUJ! ft^iji J 

S^Lft^ iiX ti^Jfcj i^^L^t ^ UfbTj USIjT Aiyt* ^ i>jU 

^jJS ii!jj>J bi£Ut J* * ^a till* ^ tsu* ysVt Jl>J!j 
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Uibs UNU *uNl Sj^« *JLj^. v^ji s^*JI ot (Juo 
^ *J^ W& jj*^\ Wk^i V^l ^ ,j^j *oVi uS v,u* 

(jJl ^^IaJI ^ AJtsJuj ,j-*jJi OUy>«j Uj^ji-S *JUI!_) t<JUJi 

^J SjSIJUl iku^ljH AJLMJb ^UJI jpvi^I^ ^^M 1 ***;>** 
4iJilAW> itJL^Jlj £*>^ ik^l_H J*-*^ (»-^^i J^J *j-^UJ! 



,115 „ 114^ ^ iJjbr :^lj Ojs-U CO 
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ox. .,. 



jjU^; at tttih j^a j*ts ,^i ^j^t^j j^ U5j j*kJL 



Krishaamurtii Biography, p. 474. <2) 



129 






V 4~t^- £L£>* J^ tui^i 4#*i*jj i*^L-f ***** c)UjJt ^J 

* <£j>^ <Jl *j* *>*J >^ «Ji 6 s15 6* ^04 ^j* 

C/jfifl 4j OJL—Sj t^UjJlj ijjjf^JLjl -U &JJ>3 JJSjj 

13! 



i4u*la ^ c^U j+ ai C^J L^+Gi ^t*" cP*J ^W*^ oIjot/Ij 
tijLjfj ryfi- \jj*J-uS <,<A~~p*J i*-y&LjJ1 fc^Niix^J! cui-w?j 

t4»Ul J** ,y» ^ * VUs* ^j* 1 SJl—JI «^^w»t liSUj 

<£>U>-t SJLJL* t^ijU o^^ 1 **** ^ U >* cr*-^' *^ 

. . .us>Jl jop j* ,yj"* l *<^™ ; C?*$* 

OS ci^-jJi 4J1 .i^^jJLjj A--aNly tjji^Wj syTSULj 
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jj^aS Jln^*J| £p* C^^ l*^£-*J t^J^J Ol^jJlj £>L»j ijj>-jjt 

. ft jaI *■»*■■! 1 4jJUjm aJL^jj tiJjiM 

<pjXf ^UJi *4jl*4 *j*s til uu * f uSn J\ J »\jj}\ ji 

L- ^ s^^Jjj puill -uyui of Ulj ■ X^i! sju^SI sUJi tdJUU 

cJa» pJ * 4jji J£j £j*<U I^U>- tjjVi 3^-j^J ^,^,.^.11 i^iJU 

••J-J* 1 Jl «^*UI ^.^J f-S^sW Ji JUJ! Li ^pj, Sj^Aj 

fU>! J^i U^X L> li*j t^jji £. jjLiJl Ji-ju Uaj ^sbiitj 
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a^4 V OL-jJI 0| : c~£alj j OL-J ,^1* -t-ijLj £j^> UjTj 

Jit j^J ^i t LjfcLw^JU i r ^jJb U^ 0* <j^*i ****** A-^j^J 

*Li>£ jJ+£ U \>\j *\jr**J Wr 4^fa"> *1 >tJL*-^VU iii 



4<?V cJbUi pisS UiU :^ (0 
,256^ iUJi il£i* :f-*ijal 1*jO ■ * ft> 
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•■^iu^! -HM^ ***** 

^i^l» <*WA> ^UVI ^U ivV.* JJfcu^Ji i»S3j 
>-^S >* ^UJtf -uV ^bij .Ur ^ l^i U, U_^ &\ ^ 

^ Va jar V i*J~L- isu * *jji i*j j>. ^11 *k»JJSj 

tf>Vlj ^ij A*rJ\j J-VL Sj^L, j^Vs * f VTl4^^i» 

vb^ s Ji i^i* - MJ ^ *-Vsii ^j jii. v l j.fr....,it 

a*^ ^iil ^i ty J^ ^ Oscar Wilde JiLlj j&LmJ o^U^f 



-W^ iLJ^t IKi. r^i^j t^j lJP (1) 
.258^ iUJl IKi. i^jkt^ U/_j .j (2) 
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OUjlt *5te-l ^^^SU^ Ja tU^LJ U ti| JjiJi ^i ^>UJ Jij 
t L r ^^j &*J JJ <J J^Jj oUjJI ^SJLI ^t ^r*^' f ^ *-jL* ^ 

jU- lii kjJL* *U*j tLlU>*t J^ *£l-H*^' t>* ^^ lM 1 ^ ^L» 



.74^ QLJfl i&±* if**UJ k£j -* <*> 

136 



IfJU-JU) L^j^J (^ %^ *L-5^i ii>U cbS| OU^Jij 

j] j 4-*-*Ui LyJa.*.7 LjJ j if *>»JLI jut? tJL*Jjl c)j * * * B - t V*j i -> 

• *U^ ^Uiu OjSLj s^J^l* ojUT ^ jj^jMJ 

J«w ^*J1j t^y^j ^r*^ ^uU *U£i**i 0j3 l^jw*^- obSt£JU 
JJJS ^*Ul U4i^> ^ ^1 tp^kJlj jjil\ ijjiJ dJUi JU 
ot V} .*oU$t£JS iiLS3 ^j £?>** V^ <Jr^ U**j *jlj^j 



,34 . 33^ ^tvjJi aujii :oi aJi f u^ ^j ^> .> co 
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sUJI OV .U;UJ Lu, j, t iuU ^4 1^^ ^ ^^ 

*JjJ\j$ li£*j L^U ^^u c^^j *}Ui^* aw Ui*j£iiJ 
t$>-Vl ^Ui^JUi ^^>J fjuH J^*: ^jJl oUi*J ^ *Ji>J 

*i> <l)^i tiUi £j& t^vkij Irreversible t^^^p jt if>->lp| tj£*; V 
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Jl>J Vj 1(j d>&* ^1 *2*J*& l^f UJU» Unique SJby JJLJLJ! 
*j£i t** Ja**aJU JLUjj S^ijjij iiuw *JU*i** t**J - SalpNt j\ 

j> ^r^Jf (UjJbt ^*j»*j W^ uAr^' ^ i+S^k>! jt IfSU^wl 

/Vi^l ^Ij *±\*y\ JJU^t 
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^-j*i t j-*>Xl j***ii j*iii tjL^Ii ^jJ4 
Uis^ii ^j^aA-S dtiUi£S v»UJ\ wJfljSSt 

^ ^^Jl j4* c u^i ji ^ b Jje .A 1 * u^ OlS U^* 
<r<j^~ ^ jjx jd! ^L-iVi tUUSj c47 : ..^ <u ^j*u^ t^JLJi 

wU£Jl *Vj£j *,A^a.iu j^JUi &*jl\ j* U Jsu-aSL *JU4 CU*J 
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?0^ 0*1* *->***- !>*** >* a*J iJU * ft ?* u * 

^^i SJtJj U^U^l, *0-\P S OLL-iH.aiiiJij t^jl&l *l ?J 4^ 
OL^-y *} ti\z>*£± U ULp jJj hi-« U^fi 01 (>5Uj Vj i4-*it 
jjjj «_i a S' tU* £\Ai &11S JI3-JI j53j !«jjl»-j,j *Jl»j ^ 

JL»_pS! i-j^J idji Oja ^,j-i t^L »Ma^M t; • . <» , , ! V j«J ^j 

O* ^j *,yj* V^ 6- Oa^b V^ 1 0* ^ ■ ^3* 
U^JU jL* ,y 0^>4j **~U* J-^U 'jj+ ^f^j i£yjM j t-l. -" . ^ ! 
JU*U OUpl ^^^ «ax2j»> ^ Jj>j t aj U Ai^-j Uj-^U-j 

<Jl _^*i U JSj t*iS U* ^ ^ 0! U* UA^L. £->. ^j-J 

^U ! !k.j UjljM ^wid !iJj ***3lj j\ &j*- ,>it ^l* t« 
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jt L*Uj jf UU*J jf Lot jt ty»L£ OUiit **JLi*^i f 2JL&*}) 
t ^JJI J^i <JUr JI AiU^IU rt> iV^ 5JL.J j* ^&* jt 

, «*LZjlj ^jJUt J*di y*yr 65taw j^M^Jt Ills' 

^r-j^ 1 4>>*ky ^LikUi 4iS>- ^ ^j XJUJ <w ^ UaJ 

ik^ di iuu JU*t *ijt US' ft t Oil* JrJU^l^ ic^U^Utf) 
ii^^iJi *Ju oJl5 +\j+m i ij^*J ^y* ^^uJl JajJJ Oil Jb Mi 



.233^ U^L^j U-XJfi bUi : s ^UJi JL* ^ ,j <I) 
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liUL- j! ii_r^J\ «JUj ^ju ojj.^ U ^yU Ujijii jj ,-^j 

U^j t ^lj*Ai1 ^J* JU*t ^ ^^Jl x^bj <^L£ jJ OVl^ 
JU- t( ^Jl>Ji ^Xjj tij^Ll ju^j 1il« 0^ "*=iJj (>^-H us~» 



.239^ i^L.j UOifl tjUi :^Jb*Jl -L* ^ •* CD 



J. *F*t 



liJULj ij*jz$ J] JU> L*4> T tL«, *jj ^ ajL*3 ^^'Litj 01 *^*JJ 

jU^Vij - *^>*X>*j *-*sr*J l£j*?3 **-**r> * V*>^' J>"' j&+* <j* 

^ UJp jJLu Tagor jjiU* j»£& JU4JI ^t£ jJ* Uj <**JLiJi 

liL*^ Uj^Li A^ri^ri t^-^j t5*lW *jLJ r^jj * Ia£j* O^SO 0* 
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xJ&^A JU AJUj ^ y. l^ «5jU f l cJS 
C=iff j^jltf jU*% **-JUs ^JLUlj f LVl 0} 

■- jliSi tJUJ C-ij* Oil *(£>&} 
jUOt «-*U.! v+T Of W j-^ 1 Jaljtf Oj>ft ol 

,>•',>■ J** ^"Mj *kJ»^fa»- ,j*j» J^ w^-* ^ 
jLLf gUj jl*J ^ ti*J* £-»4 t »L~»Jl ^j 

U^li c~*« fy ,JfeH jt aU-VI ^» 4^l**Vj OUjlS aJjt OJ 



146 



i-SU &\m iotUl Jl ^ ^ ^j-^Jt ^-jM 6t JU, 
jai-Vl UI>J1 ^j .&m ^ ULw Jfc— >-VU £>^iJ 
? JiJl ^ fcAU Jl ^^^Jl ^>H ^ ^JLH ^. U* 

•^ ^j *^-j AH JJUJU 4^j ;>UJu *s>ii jaji 

£*jtt, a-i. ^U& ^» ^JUl J*J( j^i. ^ ^tUj ti JU-UJi 
t/ <*>" >* J-^i ***J ^Becoming : JJjt v*Sf *S>. ^iil Ji*JJ 

AiUji tbj^^b t vj>^Ji ls^.1 _^u *1L> jl^; *i^. 
^ >>UJi ^ ^ ^ <yj L* ^-u aJ( j^ >lsc V j ytl+SV 



Krtstaatnurfi Biography, p, 476, (0 
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t_^jJLoJt' 4)«Wj cJLLhcj (. aLxJi oij^ij /j-^jil 

. Uoji ,_^l~»- l _ f * j^i! *JL» sU>JI l$Ji 
j^i ify^JI ^ ^— i (£iJi ^jJi >^ t «1V^*j 

SaU)M *JUvl j* i^j* cr^ ! W^ £?~*H W^ u^ 1 J* 
[« i ,/tjj j& jS J> J>JL Rilke a$3j UUi j^U ^* Uj 



.74^ oijyi *L£t- ^U k£5 ** G > 
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To: *mw,al-mostafaucom 



JL3J Oil taUjJl **w> <y OjU ^JJi jSMl tiiJS ^Ji **#l* J^Jl 

U> jJU^ V OUjJI 015 (Si !tW 
*J^* OUj *u-iJ jjb**j OL*i^/t Oji 



,93^ &J vi^ti ^ ^UVi .~tfVl itgjAt &***J\ ju> .* CO 

.37^ n*J& C3) 
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*{?!ft* j&*) «^jJi Jjl t&A* jJ> ftU^fet 



oL jjju u>jl*4 t^jju (^jj ilti* ol j-*- uj u*1j 

li^**) linear ^It^ ^jJI Of i^jJ-Vlj Cydic <£jib t>*J-f' 
U^jl* *J^dl b^w oSHj . (Aitow of Time *^y»jj| *4^I SaW 



> ft^jii dLjj j,aa?j *« ju tfctu j^^uii wa ^» 

-40u^ pjjfcJi y^ a^J I js*i Itofc-j* <♦#) 
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J^CJj I4JI7LJJ tl*jjj^^aJj 4 <j^jVi *X$J &L *Juj ^^tJ 

<Xpj fc ^J j*+* - ^^ JHJ^ - *»Yj W^ *>^i tf*" t>^ 
s^J^itj u £ji\ J-*ti 4ii*zJi i**JL-Jl J-^lidt ^ ^j^Ji 

8 ^i g>-j?* jj^-^i 4-JU*^j ^jn^sCJi jsLu ut t^jbu 

t^JJi ^-i^ <y^ ^^ ^y jj^aiS c$*J^' *?S& Cl\£j t^jr^ 
^^JU* jjbj tUa^w U. = ^tfl Ardunio j^j±j\ JUa/S/i *JUJi 4**y?j 

<-*>r ^ VuM j>-aJ1 ^J VM M^ : ^ ju5i j^ 1 



.268^ g^ldl ^ C*Uj5S ;>* (1) 
152 



^1 Lpy U-jwnSj jj^rV-fc^' ^>*jJ' *■«■*»*** *ii&j iMiirchison 

Cambrian ^^SJl j^axft Jt# *J~«J> 3jj£*-^ olJ^fct ij^a** 

■ (1> Sihirian ^jjLJI j*oaHj Ordovidaai jj-JjJjVl ^r^Jlj 

(*L*Jij a^LJI ~*4jj*j \+**jjI*£jj {j£j$i a*wJL& J^C-J* *JL*) 
£l*> i^tjj^L** *-4jj^ **#k{ f*-**^ 4^! *-—*' oU^jtdl 

^> j££ jjfiJLT ^J*p- ji^j i ^i\ aJL**S\ *J»\Jv>m}\ p+*\j*j i .lujwjJi 

, W V-I jjft J* ijjtf Jk, fJUl jM 

jU^I &&*ii oVjU*p*Jt SJXSj l-wm»1 jjj j^i 615 JUL] 

^Ll-JJ y^U^V! iULjJi * i.\r.*\ Ux^ ^^j u^ 1 
t Henri Bccptreal JjjXj lS.t* •*£ lj^ i996 A* Radioactivity 
t>>*^* j^) * U?J^ P~^ **/**^ V-^J *5KJ& ?*f** ^ t>^j** 



.270^ *-JS CD 
.27*^ *— il (2) 
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1907 fU Balltored Ajjdj* , v , v ^^ £~>- i^j&S ^jll 

j-^jJI ,{^S *li— OjJU 1270 ^^ t$j~*£& J?» t. _^** 

- 0> i^ iijl. 1640 jJLK ^lj t^jr^ii 

*-*J ♦t/r.jb**^ <yJ^' (>** t5-*-» W ^-^ »jSa J-— U* 
i^j *2\j* a* *$&**& 4bUu,lj ^^j&& Cf*j$ ******* tJ 

&* JjT Jl ^JUdu _ jU^I - i^Ujt I4X* J5LU ioU^mJIj 
I*jl* t^jJU jj-*-S Wi^ W**-?*^ *£' u£"-+~i **t*f**J Lr^^i 



.280 „ 279^ ^jfcJl ^ C)1-jtt $j£» <1> 
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f-H S^U*- ^-^ ktJul U-* OUJje *iUJL> ti>L- ijJL* Ui5l 
^1 J*« (j>U ILiUJl aU^JI) jl^JI aW^ ^ .I^jJB 

*t$>-V £^Uj <-** ! jj^ J«£tf oUI^^Jl ^ ot LU* 
«**»• *jM &A zhJ^Sj j~#i &j* ,>jJS J^JU- JUj U.vj 
>jVtj ^1) 0L1JI ^ij tCs^j^Jtj ^aJS ^jj l j^J\ 

&* j-laJs ^ *_ajlc ouj>i 0! Vj *(^iibjij ^ j; » .it 



.136^ •<_£ (1) 
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ur*^ t^-Vr" C^JjjdJ l^J^-jhj j^-JkJi XSy>* **J>£*J* 
jjljj j^-^JLJI cuJjJLj >U ^r*^! cuJjiJIj SLjiaJi Ljl^U-j 

btojjJu <pUJ( &J4* ttij^-jJj-Ji t^LJi* Sab^ t$JU* jJJaj t j>-\ 
^ISGi ^^ *Jl J\ JUL ^wa>cJ ^3lj voULJi 0* ^J^i 

i^jUt jbu ij^Lj>" iJLt u-j^j i^ui j^^uJi ^.ajJu* .<_^i 



.26 „ as^ J¥j* ii*i» zoi-JJ* f *-** ^ ■* <*> 
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i^^Ji sjjl*JI ^-aj ,Vi i*^*JU jJ^jaJI ^j^LJl *)W^ fh£**zS 

i ^ - .» JjJaJ LjjJiJ <JuL*«* j*-^* oUjt-SoU L* w 28 Jauu* *Z^*JS 

ki>L^U-j ijj^* yCjJLJ! *™^Jf Oi A^^JLJt wjLp*jJ1 ^ljlJ!* 
Uoj] J-j-iil SJL* £jaj ^sXlA tf^*j fUiJ JJij OL*J^ft ^ ,.»■>■ 



,2*^. ^JJI 3U3II :oi j|i f L*. ^ ,* (2) 
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J^ ***** t^^^Jlj Cwmoiagy ^Vr-jJ^jSUl *UJU 

Big- ^iuNi ji*ufli ;^t& cj-^i juU .Uu bytf j** ^sia 

ilUJt (>*jJl ^-pIj (JbJ! C?L>^ t/* *i»JU^ <jjt Bang Theory 
tljjfc Ll*j^ ^y>* *yJtS\ tilLi ^ <jL*^- *Jj jJ^oJJ Ljlw* 



Joseph SiUt: The Big Bjmg The Nktutfti r^US >U*-J ^JU LSjus*! *tfJ (*) 

p^tsJl j^ aUjll r£ij philosophy ofTtme 
-*Jjj V* slu, Jj ^ t*^t ^UjOl ^ (#*) 
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N ^j ^^^ J t^' 0*jU &w «*Ufl «1* c^-^lj 
V j iJUAi JEJUNI JjL- iJJU- i*S OlS" tij Up kwfttt ^JUJ 

■•*■*• <>?•? u^* *--'- 1 ^" ^> : >* *i»JL»»Ji !Jl* Olf iij l^* U^ji f*-^*-* 
t.jJJ! <J *A>-L«* iiJb>«j» oL«ji ^i c-jJL*- i^ji-i ilJL^-i 

J> ajj U^ I. Kastt ciJiS (J^it«1 ^-j^-Jj^Ji wij — LiJ) <iSU 
UjlpI ^Jl i-ljjJl <^JJLS (t^AjLjl JJUft Ai;* ^iljJl .Us* 
Synthese (23) <X.JUii ii»«J! ^ Jonathan Bennett c^-j <^&>^ 
rirJT^-j j^» djp- «J^Jt? AjLJiis ii^j^» c~*«J 1971 f V* SjiUiaJ! 
julc- D^S3! (*-*!**" j j-** aJ*— j« 0*j t *-*jj **-^™i l J+*™i *fc*>SJl 

-aUjU- ^ i*su \^sj J*. *kii*j I*— »lj '*»■ t>*i dt *-»* 
*«ij c^LS it Jl *iUi ^i Vr—*' l ^ 1 ^ , jy^J ^Paradoxes 

* c^^jo j&\ <> ^iJSj ?*& u* (/***» r^ 1 s >* u^j 

aj! JLp r JaU! ^ pJUl ^i •j>**2 **^ cJW ,>*> *L*- 
,y U>r Ji*i W^-* ^-^>- J5 t £>U»»-Vl &* ijUJV *L*L- 

^cr*^ ^ ^V^ Vj 1 * 5 «-y^ * *ISJlJ\ 
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JUll ^ Hi^ /it, ^*Ux^V iULi t Jb=> ^Juj aiJI j^uj ut 
jJUll 01 - . ■» :JjV ^At^ 1 ,/ <J «. . .*L>«i~* Oil ^ 

SLaIs* yifWUl VL^*" 

*aju~* V*^ Ji ' ***** "^J* ^ <^* fc*«-M oL^b^f USjjj 
pi jlj^ju w-UJS i^^jJS giLrJ! ^j tljl^iN <Jt^uJ 

L^J j>iji ^-il iiwJUS JL> xi^J UJ t^JUf^ 0^53! *-*»»-j ^r** 

iUi^ VMS cAh L.U3 ^jA^l. tSJb-lj UaJC ,> ^o^Ji 
t jtt^VU ikiJf «JU c*&4 *J Singularity tajjfeJU L^JU jJLUj 

JLu ^^r**-* (^3J( ^*jJl ti' ijLsa-ijiH ikjuJ ^ OjXii j-*-^ 

J^ij^Jl £?*^" 4J**^* S ' V^^l *^4* £?^^J tpJlpVl jbffciJ^l 



,228 . 22?^- <jfc*JI JUl .us :^tf O) 
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.fjull (Sj^ +1^ iSt* ^^Ji .Jp j*U J^jl>- <*5 ^ aj| 
oJ^j t<y^lJ VVJ' S ^UJS cJ^j jUiJNi IJL^i U;j 

t Expanding Universe *Jb aJUJ aJU- ^ *JL£ 6jJCJt 7*^1 j 
^j h±Je a*^Ap A*i§ 4*J^| ap^. oMj ti^Ji c^Jbu UlSj 

^r*->^ jj*J A g Aj . b .. l l Wj^ll ^1 Doppler Effect *^Lja SjjtU*) 
ii^uj L-U c^^l ^Wb *i*j (Red Shift ^j**Jl 4p-j»»jJI) 

Ziyi* UiSUj jU-jxlVt ap^m- ^jU ^JU! Hubble Constant J** 
i&j~J\ ^J iiL^JS ( v rT * i-— jJl «^L 6j£J! j** ^-i^( 1JL3 

ryU*- Di) t£j{**>± ^**-*£Jt ?jUj Juu <>*jJU » W fr~j iiL^*Ji ^J 
t^UAft J>*^ u-**i tft*^ *illSj i-u-i^ «J^» ^Li ^ ^tfl 
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tijxk 20 Jl £j\jH OjXJi j+» Ot Hale (J-*) JU JW>^w 
*1l* djA 20 Jl 13 ^ AijjJJu o-jSlill ^ Ot ^J ^ 

jJ il^» *JU> cJUp U \Xa . j4j J^tit ^sto ^J Ui^jB Lwj 
.(1979 J-+SJ 22 ^ jj»UdJS luJ* ^ New Scientist cu^L- 

1/ S^Uil ^j t Decorating *J*UJI ^ J^T 6j£Jf aJUJ £)! 

dtL* ol Mi tijsa iJu* ^ ofti ^i^ c^-^Ji ^jLijs h* 



£j£i-Jt Oj53l 




jUJS o ♦£!! 



kUJi 



crtl 



">J» 
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oUVs ^ £>£JJ U^ lijf Uju* 1933 f U Mitec ^ 

,(t * O) jA^Ai LjL~* 0j£* Jkfc* 

*UiiJi ^ &?**** i^U **S^ N' oU.^j^^JLi 1*«jJIj jL^Lji 
J^j fUfcJf ix* -u*-i; i ^-*j i*U Sjj*ajj t Euclidean ^JUisVi 

t^l tt ^^31 cj*W* c$* .w^ ***! ^c* Milac ^jJL* j*z-j Jjtij 

^UiAJl ^3 ^ L* J^-xS" ^i^- £V-«^ j*-r^ ,t>£*J jJUsLuJt 
tiJL- 5^£5 UjL^i -ah^Jf c*jU Oj£j) Hyperbolic liJDjj^^l 

id J>LU Oj^r cjtLS* jl~Hj a Jj*^ *>*j^ -feli^Vtj 

ttJLA /^P j**azM /j51qjJ tC ijjL-J A^dJLS iJjs^J! &£> -**Jl 0>Si 

:*j5M «****, *j^5 

dp= c/C'(t)d6 

dp - R{t}/ d6 .JU &\ J^a^J R(t) ^ c/C' (t) JiJUi-^Uj 

JJUJ) <W* - dt 2 - l/c? R* (t) &6 2 o^UJI »JL> 0l L*J JL*Jj 

1929 *Lp Robertson i}j+*3j*jj *u *IS <_£jJl ^j>«^4ii} 
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tiiJb (OlsUU chVsM *U~Vi U* <&») 0^1 >&j ^Uj 

fl* Clifford ij^iW *Jj jU? U Mm i^j}\ JJjJ( £. j^s, 
t^U^Vl d^liJi OLSUI ^ Uw- U^>- JUS d6 *l^>. tl885 

jL- ^X. ^,1* ji^Xi LjU** (jS^Jl ,y^j| it <i-*P-j (t) 

ds 2 ~ dt a - l/c* R^t) d6 2 

f t 'c d(t) / 0^» t„ t/ JU^ ^yjjj * J->Sf1 &JU JUp A ^-j-^JL 

R(t)= [r] 
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SX = t-tA =, StA-St « R(tAVRft-) 

Jtjuu-I ,^5^ a ,y> J*J\ J£ p jl*j jj \*\ *J-U3> ^U *Ly 

V ~ (R*/R) r 
*_jj( ^ji j-^iJl n*-J (f JUI yU-Hj R(t) Ux^. ^ R* 

■ajP^ **-*» ^ o JUi! ^ ^ R"/R 

R°/R )L~JL Vji CT«) bubble J^ <yj it La-t Ji*-!*u 

.(R°/RJ - 1/T C :4J^UI ^ 

R(t)aexpjdt/T 

l^jUit j=-. t^i *Ww» </ Jl**A j> US' cacp (tfT„) £■ l t — bs3 

. De SHter eaapty space 

*JU-»- ^ (1948 fU Hoylc Jj>*j Gold ^yrJ Bondi ^J^jj 

*^; **USj iOtfU ^ ^ .#* ^ ^ *-k^ 1 ^^ ^ 

fcdS ^j 4 Cosmic Recession ^jSJl jU^Vt jjk c-*J ^Aj 
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0«&j tt^^Vl *oUjJ1 *-• UUJ a**^ *~*kK! ^*rf ***** 5j 
J™* ^^Ui , Singularities obji^S jj4^i 4s4* ilU* ,y*ji\ 

yUaJS LjU* ju* ^jJi 0j& ^ijt *^ ^«a~ Js.u* *t i>*P' 

*JL* ^j iL*J >**JI iolw Uaip oliU-Jt dj&j T * 
&j£ig*j+A \l+i LU ^j cr - t)t Jj> T jJai; <5UJi 
^JLlt opCJi ^^ ^L~. L-LJU T J-j* ^>! SJUJi 4^iH 



. CmXJ 



j^5 jt V>^ *M ^ t,jLfc t>* *MU ^V^^l Jl 

ajjL-w* ds &j& UjUp t Divergent £jJLpU? <U»J £)j& iS^ 

JLio tConvergeace <-jUl f* d^R(t) SJL*i£- 6*^3 ol >* *U 

tjiiL J^u ^ 6 - 6 - f°t**cdt/ R(t) ^Ul c^r J^> 

, , „ IjI^jV J&J£* ^jll OjSj ikiJS 

^ UJi cJi t bj£S\ j+# ijAJS <i\jj £Lfc*^ 3L*tp *iii^*j 
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^ jfljj f Jfit. f j-iljjJ ^^JWl ^U^i J,UJU ^3! ^b 

»_» f^-iA (^Ljjj Lift ciUm. j»- *~** (-^ l*L*--i uiJLSj *j!jJ 
Stabilize ^Ajv ^ *^1&J y>jJ*j^J CjUj^zSUI ioUj^j^-J 
UOiP 238 f j-Jbis 1 -^ ******* !X *J * ^^ s? 5 ^-^ ^y& 

^jL-i (238 f j-flj^ J^t^ ^ jD aWt cO^Li '^J 
J^U^i! ^sUU ^ ^ LlJU iijj t^ OjA- 4510 /U>- 
*^j1jjj LIU- s,jS>uJl i-«^i! jua^j <^£*j 4i^ azjifjA <zJ\s 
4^531 jljJL*J ^JUJb &*U±j (U&pb) 206 ^U-jj 238 

* jy~^ j**» u-u ,><*i UiJ i+ai> ^j iJUi sj^r_^t 



(*> 

New Scientist, 7 Feb 1980, 
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. Si* Oj^i 9,3 ^l rjljS. t/M Greenland J&u* ijiyr 



rttJbpjl 


*iU»Jl i 


»J j**Jt ^w^>9 


U>4S 


*yjO*irt* 


fc-OjJUlS 


flfeVl jMW 


*/Wtt 


*>A 


_J*4^ 


fc~6jAU 


^Wi^" 


10 


**W* *>* J 


uno 






10 


j^-rf 


ajUMO 




£ynLre& (>** 


to 


t&jAjU 


V& io 


&- C»jJu 15 


i>j? j^il X* j 










bjj£N\&* 


10 


t^Jii a^X*J 


;uu 




tijjljjfij 










4Xmt ^jJj 15 










<^J* jrl**tf 


10 


cH5» 


s^b 3U* 




L#TJU«*5*ft 










terjj*2$j 








t*i Oj_L 15 


jjan 










^U*a cu*>i 


10 




t^-I 




*** J*<a*- 








&- OjfcL 15 


4jt*Jt 









Joseph SUk; The Big Bang, pp« T&37. (1) 
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tftl Jb. £*$ 4Ut*$ +\j**Jl Vi»\# M*^ </j** ,>■}& 

Ju. ^jAi 15 iiUJl ;bU* 10 i^Uft £■* 10,000 

£*- OjJU 54,997 OjSCIi UULi 10 liUl ju* iu- 300,000 

ij^^JL^ 14 - 13 *^mJI J£il 30.10 S^ i^ 2 „ 1 



, *z+* i-* j^Lj 4 

&«* l>jJj 10j2 

iu- DjjJU 10,4 
£u- Oj-U 10,7 

^JLSil^jJl OjJ.11,1 





*iJib*> Oj^j *u# 


4i-* O^-L- 13 


*^^Jl 




C^f ^>«<*Jl jW^ 


K*+ OjA* 12 


J^Vi 


1^. jX* 1 1 ,9 


J> f J**» 




*Lil i*\, 




<tj*>>*Jl rj?*Jf 


i^* OjJ*- 11 


SJWl V*^ 




;u^Jij£-w 


il-rf tJ jJj 8 


JtfrtV*** 




^ J£w 


fc^* ^jJU 4,8 


Jt|MlV**sH 




f^*^ jW< 


fc-* tJjtJL- 4,7 


a^-.-.^.-fr-tj 




wL*aJj 4-h51 j£ft 


&*** CtjJU 4,6 


jjm*^H 




visyi ojU ^ai 


tu* Oj*U 4|3 


wsiyfli 




Jj^^fllfl f_j£»i* 


fc~* t>jJU 3,9 


^aalf jL>j# 




fUJicJt&it 




iJUaJS 


*^d jJ^ 3 


<<o**a> 
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^jy.p-Sal JLtlj* 




-»*V 


£** jJU 2 


t#>^ 




^* iUJI JtSLit 


t^ft^l 


^#**» 


fc-Uj-LtfOti 


Jj*ft C^bJl 




jj-iUi ii&tJ 


<fc^ ijJU) 450 


J.M 


Cfc~. £jJL) 400 


ilU-Mi 


<&* OjJL-> 300 


.CiL-F^-jMwJI 




IjjUfi^A ^bdl 


(&* OjsU) 250 


JUJl JSLiTj 


<fc** tfjJU) 200 


iJp-Uj" 


(1-, bjJ*} 150 


oljtj-^UijJl 


(fc- fcjJU) 5 


JjVi ^lidilt 


(3L** 6jJL«) 2 


tSyiJt^l 



)» H*^ 


^J****" 


(£>sfiH j^mJl 


^^Llj^b 13 


t£ja^»Ji j^ajJl 


£*- OjJL 14 




fc- OjJU 14,4 




**-*' tij^l *4i55 




&*- LijJL 14,6 




&— £^Jj 14,7 


Jujtf ytjtfl 


4u> OjJu 14,75 




£*- OjJLj 14,8 


ti^J^yOJf 


fc- 3^ 14,85 




i^> £ij*L 14,95 




iu. OjX 15 
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£*Md jalta^JI 



V^3( :%) 

.1986 ^UjJl j!jJ( _ ^yJ! 

.1991 

.c^SJl ~ 1992 ^jU <159) *Jte *4»^*JI jJW IJUl* J*tf 
UUill ijjj tjyi *&;* U^y :*^J&*M tfjltib :^i*a JjU ^4 

.1989 jIjUj _ f***^b 

,1990 <j-i*j ^ ^^ 

;S> *vu ^>* ***•> n*^-** ja^f ^»* :*itf JoJUl -6 

Vu^-tl :<JUiJ 4^A«t)tJI t£jU&*JI t5>uJfJi :v~-** f 1 ^* ** -7 

.1986 aU* „ ^SXJI i*i*JS 

.1987 do** - f^UVtj audi ijijj cU-ji o^ 
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i JJJ^ ju^I JJ^ A+*ji : *^>Jf **lo^* : j^-ib Dj^U . 9 

-1982 oj^^oL-l>tii ijwl>Ji <™*jJ! 
jb : t 4^JUA Si^Jt *i/k** =u^ ^*^* jiUi! JU*y*U .* - 10 

*1985 t^jjp** -* U*4^\ 
jb :tif±*-L*j iS tflti LUfcJt :-U>^* ^wlU! J-* ^b ^ -. 11 

,1986 ijJUS^Ni - i^WJ! SiycJt 

* 198/ fjJL*j^ — 5> *a*JI jb t it^W^j 

Ojju) ^-^ LiS^. :ca^l£j| iiSLl^Jfi : rr *i^i iijSj .* - 15 

JL*H jb i^-jl* c^-^y* **^*v : ftUaljj *K» U£*t r^tjj _ 16 

* ^O-^ ^-^ °w » 

.1979 ojjj ^ ^^j^ciSj IpUUIS 

,1992 j-^o jb ^ ^L* i£jl|Jf 

^t jb t^U^ *U*** ***",/ i**^ £-*?-«** 1Ml : kjj** >^L - W 

* *CL*^ ^J**^ ^JjsS * 0j**&~ 
oj^*> . pJaJ! jb t JUj»- ^jU <*^y : <JU-X*» : Jjr -C - 20 

.1978 
.1984 oj^ 
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.c*jj£II - 1988 jiU (125) aa* *£i^Ji ^U 

,1992 o Jjri ^ t^MSt - S^UII <jy 
.tojjJl jU : <<~*£)U < sF *Uiif ^-*islfi rJ^U-4^1 j* ^ -24 

4 ^ffJ b £0^ &jj^ 

.1990 ^j^.U^lsl 
- C^^3! - 1994 ^t (181) >JL* t -Uj^Ji jJLp <LJU 

jLzJ)l\ a~SL* : i^-U! £U}Ji» : &*& f L-*- ^3 ^^ . a „ 28 

.1991 i^iill^^AJI 

J992 

.1984 J-l*^ * ilU^I ?™*>- 

jb *0^*! *j-^ *»**J» : ,^>* (^ * * J *■*-*/■* t/ 1 ^ - i - 32 

,1990 l jAo 
sijxA ^c^ Cr ^ . 3 i^r^ t*^- UVl ^il*fl : jjjL- - 33 

.1982 
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t GJAVhitrow(19S4>:TheNaturalPhilo5ophyofTime2ad 
Ed, Clarendon- Oxford 

2- W,H^ewtoa-Simth(I980):TheStructuteofnmeRoutIe- 
dge & Kegan Paul. 

3- HansReichcnbach(1957):ThcPhiiosophyofSpaceand 
Time Dover* 

4- JiriZcman(1971):limcinScicnceaiidphiIosophyEditcd, 
Academia- Prague, 

5- Midiad Shaffis (1983): GnUme PtenguidL 

6- Joseph Silk (1989): The Big Baiig WE Freeman, 

7- Paul Jayakar (1987): Krishnamurti A Biography Penguin* 

8- Sb: James Jeans (1981): Physics andPMosopliy, Dover, 
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5 

9 a*A*Ji 

n <yjJi fJ *AJ V*jt» ju-M :JjVi J^iJI 

3i s^-jJjSLJi o-j" vtdi j^ai 

5i , ^W c^< : ^^ iH 1 

73L- y^a^jii : G yij^i 

97 ^f ^iJ ^i,.Ji\S J^y\ i^-UJl Jm*AJ! 

131 , 4>Tj ^ OjJi Vfcl :i*JUJl 

141 :<>!)UJf 

141 ^fj ^Vi ^ ^jJf - I 

15 L .... . c^"*^' CP^ 1 <>*J ~ V 

159 Oj*H ^ cAjtiSSj ^j&\ {j+$\ - £ 

172 wljjJt aJU ^ S*UI**Ji jiUaJI 
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